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PROCEEDINGS 

Following  is  a  brief  account  of  the  1948  convention 
in  the  form  of  a  running  story  of  the  activities  during 
the  three-day  meeting;  brief  abstracts  of  the  address- 
es read  to  the  joint  sessions  with  the  Roadmasters' 
Association;  more  complete  abstracts  of  the  ad- 
dresses read  before  the  B.  &  B.  Association;  and 
complete  versions  of  all  committee  reports,  with  brief 
abstracts  of  the  discussions  that  foUo'wed  their  pres- 
entation. 


WHAT  new  problems  has  the  increased 
use  of  Diesel  locomotives  created  for 
the  bridge  and  building  forces?  What 
practices  in  the  housing  of  these  forces 
contribute  to  improved  employee  mo- 
rale? What  have  researchers  to  say 
about  the  possibility  of  getting  better 
concrete?  What  are  some  of  the  eco- 
nomic problems  involved  in  replacing 
timber  trestles  with  other  types  of  con- 
struction? These  are  some  of  the  many 
questions  that  wei'e  answered  in  com- 
mittee reports  and  addresses  presented 
at  the  annual  convention  of  the  Ameri- 
can Railway  Bridge  and  Building  Asso- 
ciation, held  at  Chicago  on  September 
20-22. 

Why  It  Was  Successful 

This  meeting  was  a  notable  affair  for 
several  reasons.  It  was  the  third  to  be 
held  by  the  bridge  and  building  group 
simultaneously  with  the  annual  con- 
vention of  the  Roadmasters'  Associa- 
tion, both  meetings  being  held  in  the 
Stevens  hotel.  Other  factors  combining 
to  assure  the  success  of  the  convention 
included  the  presence  of  the  Railroad 
Fair  at  Chicago,  and  the  scheduling  by 
13  committees  of  the  American  Railway 
Engineering  Association  of  meetings  in 
Chicago  during  the  conventions  in  order 
that  their  members  could  have  the  op- 
portunity of  sitting  in  on  sessions  of 
particular  interest  to  them.  Some  of 
the  A.R.E.A.  committees  were  also  in- 
fluenced by  the  presence  of  a  large  ex- 
hibit in  the  Stevens  hotel  at  the  time  of 
the  meetings.  This  exhibit  featured  the 
products  of  93  member  companies  of  the 
Track  Supply  Association  and  the 
Bridge  and  Building  Supply  Men's  As- 
sociation. 

These  special  events  helped  to  boost 
the  total  attendance  at  the  two  meet- 
ings to  a  new  high  since  the  practice 
was  started  of  holding  them  simultane- 


ously. The  registration  of  members  and 
guests  of  the  two  associations  for  the 
three-day  period  amounted  to  900,  which 
compared  with  a  total  registration  of 
765  members  and  guests  in  1947. 

The  two  meetings  were  convened  in 
a  joint  session  on  Monday  morning, 
September  20,  which  was  presided  over 
jointly  by  J.  S.  Hancock,  bridge  engi- 
neer, Detroit,  Toledo  &  Ironton,  and 
president  of  the  Bridge  and  Building 
Association,  and  A.  B.  Chaney,  assist- 
ant engineer  maintenance  of  way,  Mis- 
souri Pacific,  and  president  of  the 
Roadmasters'  Association.  All  separate 
sessions  of  the  Bridge  and  Building 
group  were  directed  by  Mr.  Hancock, 
assisted  by  E.  H.  Barnhart,  division 
engineer  of  the  Baltimore  &  Ohio,  and 
first  vice-president  of  the  association. 

The  principal  feature  of  the  joint 
opening  session  was  an  address  by  J.  H. 
Aydelott,  vice-president.  Operations  and 
Maintenance  department.  Association 
of  American  Railroads.  At  a  subse- 
quent joint  session  on  Tuesday  after- 
noon the  combined  groups  heard  an 
address  by  A.  E.  Perlman,  general 
manager,  Denver  &  Rio  Grande  West- 
ern, who  spoke  on  "How  the  Roadmaster 
and  Bridge  and  Building  Supervisor 
Can  Help  Hold  Down  Maintenance 
Costs."  A  second  address  during  the 
same  joint  session  was  presented  by 
O.  H.  Carpenter,  general  roadmaster, 
Union  Pacific,  who  spoke  on  "Safety 
Problems, as  Affected  by  Diesel  Opera- 
tion and  the  Increased  Mechanization 
of  Maintenance  Work." 

Remarks  by  the  President 

Addressing  the  opening  separate  ses- 
sion of  the  Bridge  and  Building  Asso- 
ciation, President  Hancock,  explaining 
that  he  was  deviating  from  the  usual 
practice  of  giving  an  account  of  his 
stewardship  for  the  year,  spoke  of  the 
accomplishment    of    the    association    in 
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"coming  through  two  major  wars  and 
a  major  depression  within  a  period  of 
20  years,  emerging  in  a  condition  to 
stand  on  its  own  feet."  He  expressed 
the  hope  and  belief  that  "this  oi-gani- 
zation  can  soon  reach  the  place  where 
railroad  management  will  consider  its 
existence  imperative." 

The  president  urged  members  to  as- 
sume committee  work  willingly  and  to 
contribute  freely  of  their  knowledge. 
He  also  requested  their  cooperation  in 
obtaining  new  members,  saying  that 
this  can  be  done  better  by  personal  con- 
tact than  in  any  other  way.  As  the 
result  of  a  membership  drive  directed 
by  W.  F.  Martens,  general  foreman  of 
bridges  and  buildings,  Atchison,  Topeka 
&  Santa  Fe,  San  Bernardino,  Cal.,  and 
second  vice-president  of  the  association, 
a  total  of  97  new  active  members  were 
added  last  year  and  144  new  members 
this  year,  said  President  Hancock. 

He  then  read  excerpts  from  a  letter 
received  from  F.  M.  Misch,  general 
bridge  and  building  supervisor,  South- 
ern Pacific,  who  described  how  he  had 
enlisted  the  cooperation  of  the  manage- 
ment of  his  road  in  organizing  local 
m.eetings  of  the  bridge  and  building  su- 
pervisory officers  on  his  road  for  the 
purpose  of  reviewing  the  committee 
reports  and  other  material  presented 
st  the  convention  last  year.  This  was 
done  for  the  benefit  of  West  Coast  mem- 
bers who  were  unable  to  attend  the 
convention. 

Mr.  Misch  said  that  the  first  meeting 
was  held  in  Tucson,  Ariz.,  on  January 
8,  1948,  and  that  those  present  in- 
cluded all  of  the  supervisors  and  assist- 
ant bridge  and  building  supervisors 
from  the  company's  southern  divisions, 
a  total  of  16  employees.  The  next  meet- 
ing was  on  January  21,  1948,  in  San 
Francisco,  at  which  time  all  of  the 
bridge  and  building  supervisors  and 
assistant  bridge  and  building  supervi- 
sors from  all  northern  districts  were 
present,  a  total  of  27. 

Principal  items  on  the  agenda  of  the 
separate  sessions  of  the  Bridge  and 
Building  Association  included  two  ad- 
dresses and  eight  committee  reports. 
George  M.  Hunt,  director.  Forest  Prod- 
ucts Laboratory,  U.  S.  Department  of 
Agriculture,  Madison,  Wis.,  spoke  on 
"The  Protection  of  Wood  in  Railway 
Bridges  and  Buildings,"  and  Dr.  Ruth 
G.  Terzaghi  spoke  on  the  question:  "If 
the  Railroads  Are  Not  Securing  Good 
Concrete — Why?" 

The  following  subjects  were  covered 
by  the  eight  committee  reports:  "Good 
Housekeeping  to  Promote  Safety  and 
Fire  Protection" ;  "Protection  to 
Bridges     Over     Navigable     Streams"; 


"Types  of  Bridges  for  Replacing  Tim- 
ber Trestles";  "Enlarging  and  Relining 
Tunnels  for  Present  -  Day  Traffic"; 
"Housing  Bridge  and  Building  Em- 
ployees"; "Recent  Developments  in 
Fuel-Oil  Storage  and  Servicing  Facil- 
ities for  Diesel  and  Oil-Burning  Loco- 
motives"; "Sanitary  Facilities  and  Ap- 
purtenances for  Railway  Buildings"; 
and  "Eliminating  Waste  of  Water." 

Another  item  on  the  program  was  a 
motion  picture  entitled  "Mortar  and 
Glass."  Produced  by  the  American 
Structural  Products  Company,  a  sub- 
sidiary of  Owens-Illinois  Glass  Com- 
pany, this  picture  demonstrated  the 
proper  method  of  laying  up  glass  block 
panels. 

At  the  Monday  afternoon  session  a 
certificate  of  honorary  membership  in 
the  association  was  awarded  posthu- 
mously to  the  late  C.  R.  Knowles,  for- 
merly superintendent  of  water  service 
of  the  Illinois  Central  and  treasurer  of 
the  association.  The  presentation  was 
made  by  Guy  E.  Martin,  present  super- 
intendent of  water  service  of  that  road. 
-  An  interlude  in  the  three  days  of 
business  sessions  was  a  banquet  on 
Tuesday  evening,  which  was  tendered 
to  members  of  the  two  associations  and 
their  families  by  the  Track  Supply 
Association  and  the  Bridge  and  Build- 
ing Supply  Men's  Association.  This 
affair  was  attended  by  1230  persons. 

New  Officers  Elected 

In  the  election  of  officers  at  the  clos- 
ing session  Mr.  Barnhart  was  advanced 
fi'om  first  vice-president  to  president; 
W.  F.  Martens  was  advanced  from  sec- 
ond vice-president  to  first  vice-presi- 
dent; W.  A.  Huckstep,  general  building 
supervisor,  Missouri  Pacific,  St.  Louis, 
Mo.,  was  promoted  from  third  vice-pres- 
ident to  second  vice-president;  Guy  E. 
Martin  was  advanced  from  fourth  vice- 
president  to  third  vice-president;  F.  R. 
Spofford,  assistant  division  engineer, 
Boston  &  Maine,  Dover,  N.  H.,  was 
elected  fourth  vice-president;  and  L.  C. 
Winkelhaus,  architectural  engineer, 
Chicago  &  North  Western,  Chicago, 
was  elected  treasurer.  Directors  elected 
were:  H.  M.  Harlow,  assistant  general 
supervisor  bridges  and  buildings,  Ches- 
apeake &  Ohio,  Richmond,  Va.  (re- 
elected) ;  V.  E.  Engman,  chief  carpen- 
ter, Chicago,  Milwaukee,  St.  Paul  & 
Pacific,  Savanna,  111.;  and  G.  W.  Ben- 
son, supervisor  bridges  and  buildings, 
Central  of  Georgia,  Macon,  Ga. 

Eight  subjects  were  chosen  for  in- 
vestigation by  committees  during  the 
coming  year  as  follows:  "Installation 
and   Maintenance  of  Built-Up   Roofs"; 
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"Fire  Protection  for  Bridges  and 
Trestles";  "Safety  in  the  Transporta- 
tion of  Men  and  Materials";  "Prolong- 
ing the  Life  of  Ties  on  Bridges  and 
Trestles";  "Developments  in  Modern 
Methods  for  Watering  Passenger 
Cars";  "Methods  of  Preventing  and 
Removal  of  Corrosion  from  Steel 
Structures";  "Pier  Construction  and 
Maintenance   on   Waterfront   T  e  r  m  i  - 


nals";   and  "Disposal  of  Liquid  Waste 
at  Engine  Terminals." 

Indicating  that  the  practice  of  hold- 
ing this  convention  concurrently  with 
that  of  the  Roadmasters'  Association 
is  proving  highly  satisfactory  is  the 
decision  to  continue  the  practice  next 
year.  The  tentative  dates  for  the  con- 
vention to  be  held  in  1949  are  Septem- 
ber 13-15. 


Brief  abstracts  of  addresses  by  Messrs.  Aydelott, 
Perlman  and  Carpenter,  at  the  joint  sessions  and 
more  complete  abstracts  of  addresses  by  Dr.  Terza- 
ghi  and  Mr.  Hunt  at  B.  &  B.  sessions  are  presented  on 
succeeding  pages,  followed  by  the  committee  reports 
in  full,  with  brief  abstracts  of  the  discussions  from 
the  floor. 


Advice  to  Supervisors 

THE  GREATLY  increased  unit  costs  of 
track  and  bridge  repairs  have  brought 
about  a  need  for  the  closest  possible  su- 
pervision, said  Mr.  Aydelott  in  his  ad- 
dress before  the  joint  opening  sessions. 
It  is  no  longer  sufficient  for  a  roadmas- 
ter  or  a  master  carpenter  to  maintain 
a  set  schedule  for  inspection  duties  in 
his  territory,  he  said.  The  various 
gangs  should  be  checked  at  times  when 
they  are  not  expecting  the  supervision 
to  be  near. 

Mr.  Aydelott  said  he  had  heard  the 
argument  produced  on  several  occa- 
sions in  behalf  of  maintenance  of  way 
employees  that  they  should  have  high- 
er wages  because  of  the  increased  pro- 
ductivity due  to  skills  acquired  in 
present-day  maintenance.  In  view  of 
such  arguments,  he  said,  "it  behooves 
the  roadmaster  and  the  master  carpen- 
ter to  see  that  his  railroad  gets  a  full 
day's  work  for  a  full  day's  pay  lest  his 
program  suffer." 

On  several  occasions  during  his  com- 
ments Mr.  Aydelott  paid  tribute  to 
those  comprising  his  audience.  At  one 
point  he  said  that,  in  the  use  of  man- 
power and  materials,  "no  individual 
group  on  the  railroad  has  the  oppor- 
tunity for  economies  that  lie  in  your 
hands."  At  another  point  he  said  that 
"the  roadmaster  perhaps  more  than 
any  other  individual  on  his  property,  is 
in  a  position  to  suggest  where  mainte- 
nance money  might  be  saved  by  re- 
alinement  for  the  purpose  of  reducing 
wear  and  tear  on  the  track  and  equip- 
ment and  from  improved  drainage." 

Other  matters  discussed  by  Mr.  Ayde- 
lott   included   the    large    savings   being 


realized  by  the  railroads  as  a  result  of 
the  means  developed  for  lengthening 
the  lile  of  ties;  the  research  program 
that  the  Association  of  American  Rail- 
roads has  undertaken  in  collaboration 
with  the  lumber  manufacturers  to  de- 
termine if  still  further  life  can  be  ob- 
tained from  ties ;  research  activities  of 
the  A.A.R.  looking  to  improvements  in 
rolling  stock;  and  the  plans  for  the 
Essociation  to  start  construction  soon 
on  a  new  central  research  laboratory 
to  be  located  in  Chicago. 

The  Supervisor  and 
Maintenance  Costs 

THE  IMPACT  of  a  peace-time  economy, 
with  its  emphasis  on  holding  costs 
down,  has  made  it  necessary  for  rail- 
road maintenance  men  to  examine 
closely  their  methods  and  practices,  ac- 
cording to  Mr.  Perlman.  He  warned 
against  blindly  following  standard 
plans  and  procedures  by  quoting : 
"After  something  has  been  in  effect  in 
your  organization  for  two  years,  look 
it  over  carefully.  After  five  years, 
look  it  over  suspiciously.  And  after 
ten  years,  throw  it  out  and  start  all 
over  again." 

Continuing,  he  said,  on  your  way 
home,  if  you  pass  over  the  other  man's 
railroad,  try  to  take  something  of  value 
that  can  be  put  into  effect  on  your  own 
road.  He  stated  that  the  sight  of  a  half- 
yard  dragline  cleaning  cuts  on  an  east- 
ern short  line  was  responsible  for  revo- 
lutionizing the  Rio  Grande's  mainte- 
nance operations  whereby  the  use  of  off- 
track  work  equipment  helped  give  them 
one  of  the  lowest  maintenance  ratios  in 
the  west. 
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Speaking  of  the  supervisor,  Mr.  Perl- 
man  indicated  that  the  factor  that  can 
do  more  toward  reducing  maintenance 
costs  than  any  other  is  conscientious 
and  open-minded  on-the-ground  super- 
vision of  all  activities  under  his  su- 
pervision. Thus  he  becomes  fully 
familiar  with  the  men,  methods  and 
materials,  which  go  to  make  up  each 
operation  and  will  have  all  the  facts  at 
hand  with  which  to  make  decisions. 

Relative  to  the  foreman,  Mr.  Perl- 
man  advised  the  supervisor  that  each 
foreman  is  an  individual,  subject  to  his 
influence  and  example,  and  they  require 
constant  study  to  get  the  right  man  in 
the  right  job.  Have  men  in  your  or- 
ganization who  know  more  about  cer- 
tain phases  of  the  work  than  you; 
they  add  to  your  eff'ectiveness.  If  you 
came  up  through  the  ranks,  try  to  add 
some  technical  graduates.  If  you  are 
technically  trained,  gather  around  you 
the  best  practical  talent  you  can  obtain 
and  heed  carefully  their  advice.  Take  in 
as  many  young  men  as  you  can  absorb. 

Machines  and  Safety 
"A  GOOD  safety  record  is  the  result 
of  the  team  work  of  everyone  con- 
cerned, from  top  management  down 
through  the  ranks  to  the  lowest  paid 
employee  on  the  payroll,"  said  Mr.  Car- 
penter in  his  address  before  the  joint 
session  on  Tuesday  afternoon  on  Safety 
Problems  as  affected  by  Diesel  Opera- 
tion and  Increased  Mechanization  of 
Maintenance  Work. 


After  stating  that,  in  his  opinion, 
"it  can  be  clearly  shown  that  the  reduc- 
tion of  killed  and  injured  employees 
pays  in  a  cold  calculation  of  dollars 
and  cents,"  Mr.  Carpenter  went  on  to 
describe  in  some  detail  the  organization 
and  methods  by  means  of  which  em- 
ployees on  his  road  are  taught  to  work 
in  a  safe  manner. 

Rather  than  experiencing  any  in- 
crease in  accidents  due  to  the  advent  of 
the  Diesel  locomotive,  Mr.  Carpenter 
said  that  the  record  had  improved,  the 
reason  being  that  trains  are  more  apt 
to  arrive  when  they  are  expected,  and 
"long  aggravating  waits  for  overdue 
trains  are  not  so  frequent." 

The  increased  use  of  power  machines 
has  had  a  favorable  effect  on  safety 
performance,  according  to  Mr.  Car- 
penter. "In  fact,"  he  said,  "the  more 
hand  tools  we  can  eliminate  the  better 
will  be  our  safety  record.  The  use  of 
power  tools  is  just  as  advantageous 
from  a  safety  standpoint  as  from  a 
standpoint  of  economy  or  efficiency." 
However,  he  said  that  there  are  "some 
new  problems  to  be  met  in  the  increased 
use  of  power  machines,"  and  went  on 
to  refer  to  several  of  these,  including 
the  handling  of  fuel,  assuring  the  in- 
tegrity of  the  cables  and  slings  used 
with  cranes,  the  handling  of  machines 
on  and  off  the  track  manually,  the  pos- 
sibility of  workers'  clothing  or  parts  of 
their  bodies  becoming  engaged  in  mov- 
ing parts  of  machines,  and  the  cranking 
of  engines. 


If  the  Railroads  Are  Not  Getting  Good  Concrete — 

Why  Not? 

By  Dr.  Ruth  D.  Terzaghi 


WHAT  is  good  concrete?  A  few  years 
ago  the  term  "good  concrete"  was  ap- 
plied to  concrete  which  had  a  high 
compression  strength,  and  the  generally 
accepted  measure  of  quality  was  the 
28-day  strength  of  test  specimens,  pre- 
pared either  in  the  laboratory  or  taken 
at  the  mixer. 

The  maximum  obtainable  28  -  d  a  y 
strength  of  concrete  has  gradually  in- 
creased from  decade  to  decade,  since 
the  early  days  of  cement  manufacture 
in  this  country,  owing  to  progressive 
changes  in  the  composition  and  method 
of  manufacture  of  cement.  This  in- 
crease in  strength  is  strikingly  demon- 
strated by  the  results  of  a  series  of 
tests,  published  by  the  Portland  Cement 


Association  in  1933.  These  tests  were 
carried  out  between  the  years  1916  and 
1931.  At  intervals  within  this  period 
cements  of  4  or  5  different  brands  were 
blended.  Concrete  test  specimens  were 
made  with  the  blend,  according  to  uni- 
form specifications.  The  average  7-day 
strength  of  the  specimens  prepared  in 
the  five-year  period  from  1916  to  1920, 
inclusive,  was  only  1500  p.s.i.  The  speci- 
mens made  in  each  succeeding  period 
show  a  progressively  higher  7-day 
strength,  and  by  1930-31,  the  average 
7-day  strength  had  reached  3600  p.s.i. 
The  corresponding  figures  for  the  28- 
day  strength  were  3000  lb.  for  the  pe- 
riod 1916-20  and  5000  lb.  for  1930-31. 
This    result    was    hailed    as   a    sign    of 
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progress  and  there  was  no  doubt  in  any- 
one's mind  that  the  quality  of  the  ce- 
ment had  been  greatly  improved. 

Is  Early  Strength  Necessary? 

Two  factors  have  combined  to  cause 
us  to  question  the  wisdom  of  measuring 
the  quality  of  concrete  on  the  basis  of 
its  early  strength.  One  is  the  realiza- 
tion that  early  strength  is  not  an 
accurate  measure  of  late  strength, 
because  the  strength  of  a  low-early- 
strength-cement  concrete  may  u  1 1  i  - 
mately  approach  if  not  overtake  that 
of  a  high-early-strength-cement  con- 
crete. However,  before  we  abandon  the 
7-day  or  28-day  strength  tests  as  a 
measure  of  concrete  quality,  we  should 
give  very  serious  consideration  to  the 
advantages  of  early  strength  in  stand- 
ard Portland  cement  concrete.  How 
much  is  it  worth  to  the  man  on  the 
everyday  concrete  job  to  have  his  con- 
crete harden  rapidly,  to  a  strength,  let 
us  say,  of  3600  p.s.i.  in  seven  days. 
Would  he  be  seriously  handicapped  if 
he  had  to  work  with  a  more  slowly 
hardening  concrete?  I  shall  not  attempt 
to  answer  this  question.  I  merely  place 
it  before  you  who  are  ideally  fitted  by 
your  experience  to  estimate  the  value 
of  the  relatively  high  rate  at  which 
modern  standard  portland  cement  con- 
crete develops  its  strength.  I  am,  of 
course,  not  speaking  here  of  the  special 
type  of  high-early-strength  cement 
which  is  of  obvious  value  for  emergency 
repair  work  and  other  special  jobs.  As 
I  shall  point  out  later,  there  are  reasons 
for  believing  that  we  may  be  paying  for 
at  least  a  part  of  the  high-early  strength 
of  modern  concrete  by  sacrificing  dura- 
bility. We  do  not  yet  know  just  how 
high  the  price  is,  but  while  we  research- 
ers are  trying  to  find  out,  the  field  man, 
for  his  part,  should  make  up  his  mind 
as  to  how  much  early  strength  he  really 
tell  us  to  what  extent  we  must  still 
measure  concrete  quality  by  its  early 
strength. 

A  still  more  important  item  has 
caused  us  to  question  the  validity  of 
early  strength  as  a  measure  of  quality. 
This  is  our  bill  for  the  repair  and  main- 
tenance of  concrete  structures,  which 
runs  to  millions  of  dollars  for  the  rail- 
roads alone.  Without  respect  to  the 
size  of  this  bill,  I  think  we  will  all 
agree,  at  least  for  the  purposes  of  this 
discussion,  that  good  concrete  is  dur- 
able concrete. 

What  are  the  causes  of  the  lack 
of  durability  of  concrete? 

It  is  a  relatively  simple  matter — on 
paper — to  divide  the  causes  of  concrete 


deterioration  into  four  groups :  aggre- 
gate, cement,  concrete  manufacturing 
process,  and  the  environment.  In  prac- 
tice, causes  of  all  four  overlap  and 
interlock  in  such  a  way  that  it  is  al- 
most impossible  to  point  to  a  single 
cause  as  the  culprit.  Nevertheless  I 
rhall  try  to  separate  the  causes  of  de- 
terioration into  these  four  groups,  and 
at  the  same  time  indicate  how  the  vari- 
ous causes  are  inter-related. 

With  few  exceptions,  the  defects  of 
concrete  which  we  attribute  either  to 
the  aggregate,  to  the  cement,  or  to  the 
concrete  manufacturing  process,  have 
one  aspect  in  common :  they  are  the  re- 
sult of  stresses  in  the  concrete.  These 
stresses  are  due  to  unequal  volume 
changes  in  the  concrete  mass,  which 
induce  cracks  in  those  portions  of  it 
which  contract  more  or  expand  less 
than  other  parts.  As  soon  as  these 
cracks  have  developed,  the  environment 
takes  hold,  and  rain,  snow,  frost  action, 
seepage,  acid  waters,  sea  water  and 
alkali  waters  gain  access  to  the  concrete 
through  the  cracks  and  the  attack  of 
these  agents  is  greatly  intensified. 

Aggregate  as  a  Cause  of 
Deterioration 

Since  aggregate  constitutes  roughly 
85  per  cent  of  the  volume  of  concrete, 
it  is  obvious  that  defects  in  the  aggre- 
gate may  produce  important  defects  in 
the  concrete.  Our  own  experience  in 
examining  your  structures  gives  an  ap- 
proximate idea  of  the  prevalence  of 
deterioration,  due  to  poor  aggregate. 
Sixty-five  structures  in  various  parts 
of  the  country  have  been  examined  in 
some  detail.  Of  these  35  per  cent  show 
more  or  less  serious  defects  caused  by 
poor  aggregate. 

In  regions  where  only  one  kind  of 
aggregate  is  available,  economic  con- 
siderations may  force  its  use.  In  other 
regions,  however,  there  may  be  sev- 
eral sources  of  aggregate,  and  it  be- 
comes the  duty  of  the  engineer  to  pick 
the  best  of  the  available  material.  He 
may  make  his  choice  in  one  of  two  ways. 
Either  he  may  rely  on  the  service  record 
of  the  aggregate,  if  it  is  from  an  old 
established  source,  or  he  may  rely  on 
the  results  of  laboratory  tests.  Unfor- 
tunately, neither  method  is  perfect. 
Reliance  on  service  recoi'ds  may  be 
dangerous,  for  two  reasons.  Identical 
aggregates  may  give  good  service  when 
combined  with  one  cement  and  fail  mis- 
erably when  combined  with  another. 
This  is  pai-ticularly  true  of  those  aggre- 
gates which  react  with  the  potash  and 
soda  present  in  large  amounts  in  some 
cements,  but  it  may  also  apply  to  other 
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types  of  potentially  troublesome  aggre- 
gate. The  second  reason  why  service 
records  may  not  provide  an  accurate 
guide  to  aggregate  quality  is  found  in 
the  variations  within  deposits.  Re- 
cently I  was  asked  to  examine  some 
specimens  of  Ohio  River  gravel,  to  de- 
termine the  suitability  of  the  material 
for  use  as  concrete  aggregate.  I  was 
told  of  a  number  of  structures  built 
with  Ohio  River  gravel,  which  are  still 
in  excellent  condition  after  forty  or 
more  years  of  service.  The  tx'ouble  was 
that  the  Ohio  River  gravel  in  these 
structures  bore  no  resemblance  whatso- 
ever to  the  specimens  I  had  to  examine. 
The  Ohio  River  gravels  in  many  of 
these  older  structures  represented  de- 
posits of  rocks  carried  southward  by 
glaciers  and  glacial  streams;  they  con- 
sist largely  of  sound,  hard  igneous  rocks 
and  contained  little  or  no  chat.  The 
specimens  which  I  had  to  examine  came 
from  a  deposit  made  by  the  present 
Ohio  River,  and  consisted  chiefly  of 
sedimentary  rocks,  including  a  large 
percentage  of  chat  and  iron  concre- 
tions, both  of  which  cause  pop-outs. 

The  second  method  of  finding  out 
whether  aggregate  is  suitable  for  use 
in  concrete  is  to  have  it  examined  by  a 
qualified  laboratory.  Such  a  laboratory 
must  be  equipped  to  conduct  routine 
physical  tests,  such  as  sodium  sulfate 
and  abrasive  tests.  Also  it  must  have 
on  its  staff  a  competent  petrographer, 
a  specialist  in  the  study  of  rocks,  who 
can  interpret  what  he  sees  in  terms  of 
concrete  technology.  Routine  tests  in 
many  cases  do  not  suffice  to  distinguish 
between  good  and  bad  aggregate,  hence 
these  tests  must  be  supplemented  by 
microscopic  examination  of  the  aggre- 
gate. 

The  results  of  research  carried  out  in 
some  of  the  larger  testing  laboratories, 
like  those  of  the  Bureau  of  Roads  and 
of  the  U.  S.  Corps  of  Engineers,  have 
led  and  still  are  leading  to  the  detection 
of  so  many  different  types  of  undesir- 
able aggregate,  that  the  concrete  tech- 
nologist finds  it  increasingly  easy  to  say 
"no"  to  a  great  variety  of  aggregates. 
Naturally,  this  situation  is  discourag- 
ing to  the  man  who  wants  to  make  con- 
crete, and  those  of  us  who  are  inter- 
ested in  the  examination  of  concrete 
aggregate  are  realizing  more  and  more 
that  we  must  not  only  reject  aggre- 
gates; we  must  also  develop  ways  in 
which  they  can  be  used,  even  if  they 
are  not  ideal. 

To  illustrate,  consider  a  structure  the 
poor  condition  of  which  is  due  to  a  so- 
cglled  reactive  sand — that  is,  a  sand 
which  contains  small  bits  of  opal  which 
react  with  the  cement,  take  tip  water 


and  thus  expand,  long  after  the  con- 
crete has  set.  If  this  sand  had  been 
tested  by  any  of  the  chemical  or  other 
tests  now  used  in  some  laboratories  for 
the  detection  of  reactive  aggregate,  it 
doubtless  would  have  been  rejected. 
However,  a  satisfactory  solution  might 
have  been  found  if  the  sand  had  been 
examined  microscopically.  Such  exami- 
nation would  have  shown  that  the  de- 
structive elements  in  the  sand  were 
present  chiefly  in  the  fraction  passing 
the  No.  100  sieve,  which  could  easily 
have  been  removed  by  washing. 

If-  the  selection  of  suitable  aggregate 
requires  a  lot  of  elaborate  laboratory 
equipment,  and  some  highly  trained 
specialists  to  use  it,  j'ou  may  wonder 
why  I'm  taking  up  your  time  with  the 
subject.  Your  business  is  making  con- 
crete, not  testing  aggregate.  But  if  you 
are  putting  everything  you've  got  into 
making  good  concrete,  you  deserve  the 
assurance  that  your  aggregate  is  not 
going  to  let  you  down.  If  the  best  ag- 
gregate you  can  get  isn't  all  it  should 
be,  you  deserve  whatever  help  science 
and  technology  can  give  you  in  finding 
out  how  to  use  it  with  the  best  possible 
result.  Just  how  and  where  you  are 
going  to  get  that  unbiased  kind  of  help, 
I  don't  profess  to  know.  But  you  owe  it 
to  yourselves  and  to  your  railroads  to 
see  that  it  is  made  available  to  you. 

is  Cement  the  Cause  of 
Poor  Concrete? 

A  second  possible  cause  of  lack  of 
durability  in  concrete  is  to  be  found  in 
the  properties  of  the  hydrated  cement — 
or  the  paste.  This  has  become  a  popu- 
lar topic  in  the  last  few  years  and  it 
has  been  a  source  of  many  arguments. 
Some  engineers  contend  that  cement  is 
not  as  good  as  it  used  to  be,  either  be- 
fore 1930  when  fine  grinding  became 
prevalent,  or  in  some  less  definitely 
specified  past  time.  Others  reply  that 
this  is  just  another  "good  old  days" 
fallacy. 

There  are  two  ways  of  trying  to 
settle  this  argument,  and  we  shall  have 
to  use  them  both  before  we  are  through 
with  it.  The  first  is  to  examine  a  large 
number  of  coiicrete  structures  exposed 
to  comparable  conditions  and  built  in  a 
similar  way,  some  before  1930,  or  some 
other  date  supposed  to  be  the  dividing 
•  point,  and  some  after  that  date.  F.  H. 
Jackson  of  the  U.  S.  Public  Roads  Ad- 
ministration has  made  a  study  of  this 
sort  and  he  found  that  about  %  of  a 
group  of  structures  built  before  1930 
were  in  good  condition,  whereas  only 
about  ^3  of  those  built  after  1930  in  the 
same  region  were  in  good  condition.  The 
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results  of  this  study  are  extremely  sig- 
nificant, but  we  need  many  more  like  it. 

There  is  considerable  difficulty  in  ap- 
plying this  method  to  railroad  struc- 
tures, because  many  organizations  used 
a  wet  mix  right  up  to  1928  or  1929. 
Hence  the  number  of  structures  com- 
parable in  quality  to  those  built  later  is 
very  limited.  After  1930,  on  the  other 
hand,  few  structures  were  built  owing 
to  economic  conditions. 

Another  way  of  determining  the  ef- 
fect of  changes  in  the  cement  or  the 
lack  of  durability  in  concrete  is  to  in- 
vestigate the  changes  which  have  taken 
place  in  the  properties  of  the  cement 
paste  as  a  result  of  changes  in  the  ce- 
ment. In  this  connection,  we  are  par- 
ticularly interested  in  those  properties 
of  cement  and  of  paste  which  constitute 
its  weaknesses,  particularly  those  caus- 
ing volume  changes. 

Consider  first  expansion  and  contrac- 
tion due  to  wetting  and  drying  and  to 
heating  and  cooling.  Volume  changes 
probably  would  do  little  or  no  harm  to 
concrete,  if  they  took  place  uniformly. 
Unfortunately  they  never  do,  and  they 
never  can,  take  place  uniformly.  There 
are  two  reasons  for  this.  Even  the 
smaller  body  of  concrete  is  so  thick  that 
the  surface  can  become  almost  com- 
pletely dry  while  the  interior  is  still 
saturated.  The  surface  can  also  be 
much  warmer  or  much  colder  than  the 
interior;  still  more  impoi'tant,  aggre- 
gate either  doesn't  change  volume  at 
all  on  wetting  and  drying,  or  it  changes 
too  much.  Furthermore  all  aggregate 
expands  less  on  heating  and  contracts 
less  on  cooling  than  the  paste. 

The  effect  of  these  volume  changes  of 
the  paste  can  be  visualized  if  we  imag- 
ine a  sphere  consisting  of  a  rock  which 
undergoes  no  volume  change  due  to 
wetting  and  drying,  and  a  very  small 
change  due  to  heating  or  cooling.'  We 
heat  the  sphere,  say  to  120  or  150°  F. 
and  apply  to  it  a  coating  of  paste  or 
mortar  having  "the  same  temperature. 
If  we  let  the  sphere  with  its  coating 
cool  quickly,  and  also  let  the  coating  dry 
quickly,  cracks  will  develop  in  the  coat- 
ing very  promptly.  If  we  wish  to  avoid 
cracks  in  the  coating,  we  take  care  not 
to  allow  the  temperature  of  the  sphere 
to  get  too  high,  and  we  keep  the  coating 
continuously  moist  for  several  weeks — 
that  is,  we  cure  it  carefully.  If  we  pull 
our  sphere  through  that  first  period  of 
cooling  and  drying,  we  are  justified  in 
feeling  that  we  have  won  more  than 
half  the  battle.  However,  that  sphere 
is  put  out  of  doors,  where  it  will  go 
through  countless  cycles  of  wetting  and 
drying  and  heating  and  cooling.  Ac- 
cording to  tests  carried  out  in  the  Bu- 


reau of  Roads  and  the  U.  S.  Corps  of 
Engineers'  laboratories,  these  may  be 
just  as  destructive  as  freezing.  Hence 
the  expansion  and  contraction  of  the 
cement  paste  due  to  wetting  and  drying 
and  heating  and  cooling  has  an  impor- 
tant bearing  on  the  durability  of  con- 
crete. 

Consider  next — heat  of  hydration. 
Both  the  total  heat  developed,  and  the 
rate  at  which  it  is  developed  are  im- 
portant. The  heat  of  hydration  is  one 
of  the  undesirable  properties  of  cement. 
And  how  has  it  changed?  Finer  grind- 
ing has  resulted  in  a  slight  increase  in 
the  total  heat  of  hydration,  because  fine 
grinding  results  in  more  complete  hy- 
dration. It  has  resulted  in  considerable 
increase  in  the  rate  at  which  heat  is  re- 
leased, simply  because  hydration  takes 
place  more  rapidly.  Now  on  top  of  this, 
comes  an  increase  in  the  tricalcium  sili- 
cate content,  which  causes  an  additional 
increase  in  the  heat  of  hydration. 

The  increase  in  the  heat  of  hydration 
is  particularly  important  in  the  case 
of  large  structures ;  the  inside  becomes 
hot  and  expands,  the  outside  is  kept 
fairly  cool,  and  since  it  doesn't  expand 
much,  it  cracks.  Now,  how  have  we 
reacted  to  this  increased  danger  of 
cracking  due  to  temperature  differ- 
ences? We  hurry  our  structure  along, 
by  making  bigger  batches  of  concrete, 
and  feel  proud  if  we  can  beat  the  con- 
struction schedule.  We  must  ask  where 
is  the  heat  going  to  go,  if  we  keep  on 
piling  up  batch  after  batch  of  concrete? 
Well  it  doesn't  go  anywhere,  it  stays 
right  in  the  concrete  which  becomes 
hotter  and  hotter.  There  is  only  ene 
thing  to  do  about  it:  limit  the  thickness 
of  lifts.  If  the  cement  is  one  which  de- 
velops a  moderate  quantity  of  heat,  for 
instance  a  modern  type  2  cement,  you 
can  get  away  with  5-ft.  lifts,  providing 
you  can  place  your  lifts  at  an  interval 
of  not  less  than  one  week. 

Some  years  ago  an  investigation  was 
made  of  a  number  of  cements  in  order 
to  find  out  how  much  the  paste  made 
with  them  would  expand  on  heating. 
It  was  found  that  variation  in  the  com- 
position of  the  cement  had  little  effect 
on  the  thermal  expansion  unless  there 
was  a  change  in  the  tricalcium  silicate; 
increasing  the  tri-calcium  silicate  led 
to  a  considerable  increase  in  the  expan- 
sion. Considering  the  progressive  in- 
crease in  tricalcium  silicate  content 
which  has  taken  place  since  1880,  it  is 
clear  that  a  corresponding  increase 
must  have  taken  place  in  the  coefficient 
of  thermal  expansion.  [At  this  point  in 
the  address  a  slide  was  shown  which 
represented  diagramatically  the  coeffi- 
cient of  expansion  of  quartz  and  that 
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of  the  average  volume  for  some  common 
types  of  aggregates.  The  slide  showed 
that  in  1880  there  was  much  less  dif- 
ference between  the  coefficient  of  expan- 
sion of  the  paste  than  that  of  the 
common  aggregate  types.  Also  that 
there  were  very  few  aggregates  then 
which  had  a  coefficient  as  far  below  that 
of  the  paste  of  that  time  as  the  coeffi- 
cient of  quartz  is  below  that  of  the 
paste  of  our  time.  Dr.  Terzaghi  stated 
that  recent  experience  has  shown  that 
trouble  results  if  we  try  to  use  aggre- 
gates having  coefficients  of  expansion 
6  to  7  millionths  lower  than  that  of  the 
paste.] 

Another  undesirable,  feature  of  the 
paste  is  that  part  of  it  is  readily  sol- 
uble. This  part  is  the  calcium  hydroxide 
which  is  formed  when  the  cement  hy- 
drates. Long  streaks  of  this  soluble  ma- 
terial are  a  familiar  sight  on  concrete 
surfaces  subject  to  seepage,  and  the 
more  this  soluble  material  is  leached 
out,  the  more  porous  the  concrete  be- 
comes, and  a  vicious  cycle  of  leaching 
and  consequent  weakening  is  set  up. 

Now  let  us  inquire  what  changes 
may  have  been  brought  about  in  these 
critical  properties  of  the  paste.  As  a 
result  of  changes  in  manufacturing  two 
significant  changes  have  taken  place  in 
the  cement.  The  one  about  which  we 
hear  most  is  the  introduction  of  finer 
grinding  around  1930.  The  second  is 
the  gradual  increase  in  the  lime  con- 
tent of  the  cement.  When  the  lime 
content  of  the  cement  is  increased,  the 
quantites  of  two  of  the  important  con- 
stituents of  the  cement  are  changed. 
These  are  the  dicalcium  silicate  and 
the  tricalcium  silicate.  Increasing  the 
lime  content  increases  the  tricalcium 
silicate  and  decreases  the  dicalcium  sil- 
icate. Since  these  two  substances  have 
quite  different  properties,  increase  of 
one  at  the  expense  of  the  other  may 
have  a  far-reaching  effect  on  the  prop- 
erties of  concrete. 

Only  time  and  a  great  deal  of  investi- 
gation will  tell  how  many  failures  and 
near  failures  have  been  hastened  or 
caused  by  what  we  begin  to  call  thermal 
incompatibility  of  aggregate  and  paste. 
If  it  really  turns  out  to  be  as  important 
as  we  now  suspect  it  is,  we  shall  cer- 
tainly have  to  question  very  seriously 
the  wisdom  of  increasing  the  early 
strength  of  concrete  by  increasing  the 
tricalcium  silicate  content.  We  may 
find  that  we  don't  want  to  pay  for  early 
strength  by  a  sacrifice  of  durability. 
Hence  at  the  beginning  of  my  talk,  I 
asked  you  to  consider  how  much  the 
high  early  strength  is  worth  to  you. 
Your  answer  may  have  an  important 
bearing  on  the  future  of  concrete. 


What  Can  We  Do  About  It? 

We  have  seen  that  there  really  is  evi- 
dence to  suggest  that  our  modern  ce- 
ment requires,  in  some  ways,  more 
care  in  handling  than  the  older  cements. 
Perhaps  the  situation  isn't  as  bad  as  it 
looks.  Perhaps  it's  worse.  But  in  any 
case,  whether  we  like  modern  standard 
cement  or  not  we  are  stuck  with  it,  and 
we  are  going  to  be  stuck  with  it  for 
years  to  come.  So  we  might  as  well 
stop  passing  the  buck  and  buckle  down 
to  business  to  see  what  we  can  do  about 
it. 

But  before  discussing  the  best  way 
to  offset  the  apparent  weakness  of  mod- 
ern cement  I  wish  to  review  some  of  the 
causes  of  trouble  which  have  already 
been  described.  In  connection  with  ag- 
gregate, we  have  the  problem  of  exces- 
sive increase  in  volume  of  some  types 
of  shales,  certain  altered  granites,  iron 
oxides,  and  reactive  aggregate,  includ- 
ing opal  and  volcanic  glass.  The  ex- 
pansion of  these  is  a  reaction  in  which 
water  takes  part.  Then  we  have  the 
aggregates  which  contain  some  sub- 
stance which  is  harmful  to  concrete, 
such  as  gypsum,  iron  sulphide — these 
harmful  substances  cannot  migrate 
from  the  aggregate  to  the  concrete  un- 
less free  water  is  present  to  carry  them. 
Hence  we  have  the  need  to  exclude 
water  from  the  concrete.  Then  we  have 
the  aggregate  which  contracts  less  than 
the  paste  or  the  mortar  when  both  are 
cooled  and  dried.  This,  of  course,  is 
just  another  way  of  saying  that  the 
mortar  contracts  too  much.  Here  are 
two  birds  to  kill  with  one  stone.  The 
way  to  keep  free  water  out  of  concrete 
— that  is,  to  make  it  relatively  impervi- 
ous— and  the  way  to  reduce  its  drying 
contraction  is  to  keep  the  mix  dry  in 
the  first  place,  and  to  place  it  with  all 
the  art  and  knowledge  and  skill  we  pos- 
sess. These  factors,  dry  mix  and  good 
workmanship,  sufficed  fifty  years  ago  to 
make  concrete  that  would  take  quite  a 
beating.  New  England  and  other  parts 
of  the  country  blessed  with  a  rugged 
climate  can  boast  concrete  structures 
which  are  flawless  monuments  to  their 
builders — after  the  freezing  of  fifty 
winters,  climate  cycles  of  every  kind, 
and  without  benefit  of  specialists  who 
reject  aggregates  right  and  left.  Maybe 
the  same  kind  of  workmanship  will  pro- 
duce the  same  kind  of  concrete  today. 
Maybe  it  won't.  But  one  thing  is  certain. 
The  one  way  to  find  out  is  to  try  it.  Of 
course  we  have  to  recognize  one  differ- 
ence between  today  and  1900.  We  have 
our  modern  idea  of  speed,  and  we  are 
stuck  with  that.  But  we  also  have  mod- 
ern aids,  such  as  air  entrainment,  the 
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vibrator  and  curing  compounds.  These 
won't  get  any  results  that  the  old  style 
brand  of  workmanship  didn't  get,  but 
they  will  help  us  to  get  them  more 
easily  and  more  quickly.    However,  we 


must  regard  them  not  as  cure-alls  but 
merely  as  aids  for  the  production  of 
flawless  impervious  concrete,  which  will 
undergo  a  minimum  amount  of  expan- 
sion and  contraction. 


The  Protection  of  Wood  in  Railway  Bridges  and 

Buildings 

By  GEORGE  M.  HUNT.  Director 

Forest  Products  Laboratory,  Forest  Service 
U.  S.  Department  of  Agriculture 


CURRENTLY  the  most  significant  fact 
about  wood  and  its  use  in  railway  struc- 
tures is  its  high  cost,  also  the  high  cost 
of  the  labor  to  build  it  into  useful  struc- 
tures. This  places  new  importance  on 
methods  of  avoiding  wood  waste,  of 
making  wood  give  longer  service,  and 
of  reducing  labor  costs  in  building  and 
maintaining  wood  structures.  It  justi- 
fies a  reconsideration  of  many  old 
truths,  some  of  which  may  have  been 
forgotten  or  not  used  to  maximum  ad- 
vantage when  lumber  and  labor  were 
cheaper.  It  is  not  only  the  average  life 
of  a  structure  and  the  cost  of  replace- 
ment that  need  to  be  considered,  but 
also  avoidance  of  repairs.  Periods  of 
high  cost  and  material  shortages,  such 
as  the  present,  are  not  the  time  for  lux- 
uries and  unnecessary  expenditures,  but 
they  are  times  for  making  all  materials, 
including  wood,  give  the  utmost  in  serv- 
ice. 

Build  for  Longer  Life 

If  you  can  be  sure  that  materials  and 
labor  will  be  a  lot  more  plentiful  and 
cheaper  during  the  next  few  years  than 
at  present,  you  can  afford  to  build  short- 
lived structures  now  and  replace  them 
at  lower  cost  when  they  need  renewal. 
However,  the  wisest  course  is  to  assume 
continued  high  costs  and  to  take  ad- 
vantage of  every  opportunity  to  get 
longer  life  from  your  structures,  and 
lower  annual  and  maintenance  costs. 
Quite  often,  spending  more  money  on 
first  cost  will  result  in  lower  annual 
costs  and  fewer  repairs.  More  study 
should  be  given  to  annual  costs.  Too 
many  users  do  not  know  how  much 
service  they  are  getting  from  their 
structures  and  what  they  are  costing 
per  year. 

Most  of  you  are  familiar  with  the 
means  of  insuring  longer  life,  that  is, 
the  creosoting  of  bridge  timbers.  Are 
all    your    bridges    treated?     Are    your 


specifications  devised  to  give  lowest  first 
cost  or  longest  life?  Probably  you  have 
tried  to  get  a  balance  between  them, 
but  have  you  succeeded?  If  your  prac- 
tice is  to  use  treated  wood  and  to  specify 
10  pounds  or  12  pounds  of  creosote  per 
cubic  foot,  how  much  more  would  a  com- 
pleted bridge  cost  if  you  increased  the 
required  retention  by  2  to  4  pounds? 
The  percentage  increase  in  cost  of  the 
completed  structure  would  be  relatively 
small  and,  in  my  opinion,  greatly  out- 
weighed by  the  increased  assurance  of 
long  life  without  repairs  because  of  de- 
cay. Where  you  have  not  been  using 
treated  wood,  the  opportunity  for  sav- 
ings by  treatment  is  even  greater. 

Other  factors  to  be  considered 

As  the  creosote  retention  increases, 
the  tendency  toward  bleeding  increases, 
other  things  being  equal.  If  your  de- 
termining factor  is  avoidance  of  bleed- 
ing you  cannot  use  high  creosote  reten- 
tions satisfactorily.  Where  bleeding 
cannot  be  tolerated  perhaps  you 
should  use  some  other  preservative  than 
creosote.  Similarly,  where  fire  hazard 
must  be  kept  low  regardless  of  other 
considerations,  high  creosote  retentions, 
with  their  possible  increased  bleeding, 
may  not  be  acceptable  unless  some  non- 
combustible  covering  is  applied  for  fire 
protection  over  the  creosoted  wood.  But, 
when  maximum  life  is  the  primary  ob- 
jective in  outdoor  structures,  don't 
spare  the  creosote.  This  is  true  espe- 
cially in  piles  used  in  salt  water.  For 
that  purpose,  use  good  creosote,  pump 
in  all  the  wood  will  hold,  and  make  sure, 
through  adequate  and  competent  inspec- 
tion, that  you  get  what  you  specify. 

Creosote  retention  is  not  the  whole 
story  by  any  means,  for  penetration  or 
distribution  is  just  about  as  important. 
A  12-pound  full  cell  treatment  is  less 
likely  to  give  good  penetration  and  dis- 
tribution   than    a    12-pound    empty-cell 
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treatment  of  the  same  material,  yet  I 
think  there  are  still  a  few  people  who 
are  misled  by  the  term  "full  cell"  into 
thinking  it  is  superior  to  empty-cell 
treatment.  The  reverse  is  actually  true 
except  for  retentions  higher  than  pos- 
sible by  means  of  empty-cell  methods. 

Several  Types  of  Preservatives 

Creosote  is  not  the  only  preservative 
and  will  not  meet  all  needs.  We  have 
other  and  newer  preservatives  that  are 
superior  to  creosote  from  the  stand- 
point of  cleanness,  although  they  have 
not  yet  had  time  to  demonstrate  that 
they  give  equal  or  longer  life.  I  see  no 
hope  of  ever  finding  a  preservative  so 
revolutionary  that  brush  or  dip  treat- 
ments with  it  will  give  the  same  pro- 
tection as  pressure  treatments  with 
present  preservatives.  Good  penetration 
and  adequate  retentions  are  just  as  nec- 
essary with  our  newest  preservatives  as 
with  our  oldest  ones.  The  same  reten- 
tion is  not  required  of  all  preservatives, 
but  with  any  preservative  there  must 
be  enough  and  it  must  be  well  distrib- 
uted in  the  wood. 

I  believe  we  are  making  steady  prog- 
ress in  the  development  of  new  and 
superior  preservatives,  but  it  takes  a 
long  time  to  establish  superiority  be- 
cause the  old  preservatives,  in  their 
respective  fields,  give  such  excellent 
results. 

In  addition  to  byproduct  oils  like 
coal-tar  creosote,  creosote  solutions, 
and  the  like,  we  have  two  groups  of  new 
materials  worth  watching.  One  group 
consists  of  highly  toxic  chemicals  dis- 
solved in  petroleum  oils  or  other  sol- 
vents. This  group  includes  pentachlo- 
rophenol,  copper  napthenate,  and  other 
oil-soluble  toxic  chemicals.  Although 
pentachlorophenol  and  copper  naphthe- 
nate  have  not  been  officially  accepted 
as  the  equal  of  coal-tar  creosote  in  ef- 
fectiveness against  fungi,  they  are  giv- 
ing excellent  promise.  During  the 
creosote  shortage  of  1946  they  were 
used  in  large  amounts,  particulai-ly  in 
the  treatment  of  poles.  Surprisingly, 
their  use  did  not  decline  in  1947,  when 
creosote  began  to  be  more  plentiful. 
They  have  the  common  advantage  of 
being  definite  chemical  compounds  which 
are  reasonably  easy  to  produce  and 
identify.  Their  solution  concentrations 
can  be  determined  readily  and  ac- 
curately by  chemical  analysis.  The  sol- 
vents used  and  the  concentrations  can 
be  varied,  according  to  the  needs  of  the 
product  treated.  Freedom  from  bleed- 
ing can  be  assured  by  suitable  choice 
of  solvent. 

Pentachlorophenol   seems  to  be  inef- 


fective against  marine  borers.  Copper 
naphthenate  appears  somewhat  better 
in  this  respect,  but  not  to  the  extent 
that  it  can  be  approved  for  use  in  salt 
water.  The  pi-oblem  of  insuring  long 
life  for  piles  in  salt  water  is  much 
harder  to  solve  than  the  problem  of  long 
life  in  land  or  fresh  water  use.  Thus 
far,  no  other  preservative  approaches 
coal-tar  creosote  or  creosote-coal  tar 
solution  in  dependability  for  the  pur- 
pose. 

Water  Soluble  Preservatives 

The  second  group  of  new  preserva- 
tives of  promise  comprises  water  solu- 
tions of  mixed  chemicals  which,,  after 
injection  into  the  wood  and  subsequent 
seasoning,  deposit  mixed  salts  or  double 
salts  that  are  highly  resistant  to  leach- 
ing and,  at  the  same  time  are  highly 
toxic  to  fungi  and  insects.  The  treating 
solutions  usually  contain  salts  of  two  or 
more  of  the  following  elements :  arsenic, 
copper,  chromium,  and  zinc.  The  salts 
are  held  in  solution  by  the  presence  of  a 
volatile  acid  or  ammonia,  which  disap- 
pears as  the  wood  seasons  after  treat- 
meiit  and  allows  the  formation  of  the 
insoluble  salt.  A  similar  result  can  be 
achieved  by  treating  first  with  one 
chemical,  then  with  another. 

An  early  preservative  of  this  general 
type  was  zinc  meta  arsenite  which  is 
less  used  now  than  a  few  years  ago, 
partly,  perhaps,  because  of  the  technical 
difficulty  of  insuring  the  formation  of 
the  insoluble  salt  in  the  wood. 

Preservatives  of  the  double-salt  type 
that  appear  to  have  the  desired  insolu- 
bility in  greater  or  less  degree  include 
Celcure  (containing  copper  and  chro- 
mium), Greensalt  or  Erdalith  (contain- 
ing copper,  arsenic,  and  chromium), 
Chemonite  (containing  copper  and  ar- 
senic), and  Boliden  salts  (containing 
arsenic,  chromium,  and  zinc ) .  Each 
preservative  has  its  inherent  advan- 
tages in  cost,  ease  of  technical  control, 
corrosiveness,  degree  of  effectiveness 
and  other  properties  and,  when  prop- 
erly used,  will  give  a  high  degree  of 
protection.  They  constitute  definite  evi- 
dence of  pi'ogress. 

Wcier-Repellent  Preservatives 

A  class  of  preservatives  that  has 
gained  some  prominence  during  the 
last  decade  is  the  group  known  as 
water-repellent  preservatives.  They 
are  designed  primarily  for  the  protec- 
tion of  millwork  and  related  items,  such 
as  window  sash  and  frames,  doors, 
flooring,  interior  trim,  and  the  like. 
Usually  the  treatment  is  simply  im- 
mersion   for    a    short    time.      The    pre- 
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servatives  consist  of  a  toxic  chemical, 
such  as  pentachlorophenol,  dissolved  in 
a  volatile  solvent,  to  which  waxes  and 
other  materials  have  been  added  for 
the  prevention  of  "blooming,"  and  for 
retarding  moisture  changes.  The  ef- 
fectiveness of  these  preservatives 
against  decay  and  insects  is  limited 
by  the  absorptions  and  penetrations 
obtained,  but  in  window  sash  and  doors 
they  provide  considerable  protection 
even  when  applied  by  simple  immer- 
sion. This  is  because  the  vulnerability 
of  such  items  is  primarily  in  their 
joints,  where  penetration  is  most  easily 
obtained.  Where  the  highest  degree  of 
protection  is  needed,  more  effective  im- 
pregnation methods  must  be  employed. 
High  absorptions  of  oil  solvents  in  mill- 
work  and  similar  items  may,  however, 
interfere  with  subsequent  painting  or 
finishing,  unless  a  long  time  can  be  al- 
lowed for  the  solvents  to  evaporate  be- 
fore painting. 

Water-repellent  preservatives  do  not 
raoistureproof  wood,  but  they  retard 
the  rate  at  which  moisture  changes 
take  place  and  thus  slow  down  the  rate 
of  shrinking  and  swelling.  This  re- 
tardation may  prove  useful  in  situa- 
tions where  the  humidity  or  the  expos- 
ure to  wet  and  dry  conditions  fluctuates 
frequently.  It  cannot  have  much  effect, 
however,  under  long  exposure  to  either 
wetness  or  dryness.  Under  constant 
exposure  to  the  same  conditions  both 
treated  and  untreated  wood  reach  the 
same  moisture  content,  but  the  un- 
treated wood  gets  there  first. 

Fire  Retardcmt  Treatment 

In  the  protection  of  wood  from  fire 
there  is  definite  progress,  but  I  know 
of  no  revolutionary  new  development. 
There  seems  to  be  a  growing  apprecia- 
tion of  the  importance  of  precautions 
to  prevent  or  control  fire,  as  a  means 
of  saving  life  and  property.  Treating 
structural  timbers  and  building  lumber 
with  fire  retardants  found  limited  use 
before  the  last  war  and  was  confined 
almost  entirely  to  the  vicinity  of  New 
York  City,  where  laws  restricted  the 
use  of  untreated  wood.  During  the  war, 
there  was  a  great  upsurge  in  the  use 
of  fire-retardant-treated  wood  in  diri- 
gible hangars  and  other  war-born  struc- 
tures. At  the  peak  of  this  development 
in  1943,  over  65  million  board  feet  of 
lumber  and  timbers  were  given  such 
treatment.  Since  that  time  the  use  of 
fire-retardant-treated  material  has  fall- 
en off  greatly,  although  it  still  remains 
higher  than  before  the  war. 

One  obstacle  to  the  increased  use  of 
fire-retardant  impregnation  is  the  rela- 


tively high  cost,  caused  in  part  by  the 
high  retentions  of  salts  required.  For 
maximum  effectiveness,  from  4  to  6 
pounds  of  salts  per  cubic  foot  of  wood 
are  required,  the  higher' retentions  be- 
ing needed  for  the  smaller  sizes.  Con- 
siderable resistance  to  flame  spread  can 
be  obtained,  however,  particularly  in 
the  larger  sizes,  with  retentions  of  2 
or  3  pounds  per  cubic  foot.  A  second 
obstacle  is  the  leaching  to  which  fire- 
retarding  salts  are  subjected  when  the 
treated  wood  is  exposed  to  the  weather 
or  used  under  wet  conditions.  A  fire- 
retardant  composition  in  which  high 
effectiveness  and  high  resistance  to 
leaching  are  combined  would  be  a  revo- 
lutionary development,  particularly  if 
of  moderate  cost.  A  recent  step  in  this 
direction  is  the  use  of  a  fire-retardant, 
water-repellent  sealer,  pressure-impreg- 
nated into  the  wood  after  treatment 
with  fire-retarding .  chemicals.  Encour- 
aging results  in  retarding  leaching  by 
this  method  were  reported  at  the  last 
meeting  of  the  American  Wood  Pre- 
servers' Association. 

Fire-retarding  .  coatings  for  surface 
application  to  completed  structures 
have  been  improved  considerably  in  re- 
cent years.  In  general,  they  are  not 
suitable  for  outdoor  use  but  limited 
progress  is  being  made  in  that  direc- 
tion. The  most  effective  fire-retarding 
coatings,  when  used  indoors  and  prop- 
erly applied,  will  give  a  high  degree  of 
protection  from  the  rapid  spread  of  fire. 

Fire  protection  of  bridges  and  other 
outdoor  structures  is  highly  important 
and  can  be  provided  by  the  intelligent 
use  of  fire  walls,  application  of  non- 
combustible  materials  over  the  wood, 
end  by  other  methods  that  I  believe  you 
understand  better  than  I. 

Seasoning  and  Storage  of  Wood 

In  view  of  the  high  cost  of  materials 
and  labor,  it  is  wise  to  review  the  meth- 
ods of  seasoning  and  storage  of  lumber 
and  timbers  to  see  what  losses  are  be- 
ing sustained  and  how  they  may  be 
reduced  or  prevented.  Loss  in  season- 
ing and  storage  can  be  reduced  to  an 
extremely  low  figure  if  every  possible 
method  of  preventing  loss  is  applied. 
Protaction  costs  can  run  so  high,  how- 
ever, that  they  would  be  greater  than 
the  losses  of  material  that  might  be 
sustained.  The  cost  of  protection 
against  deterioration  in  seasoning  and 
storage  can  be  brought  to  zero  by  mak- 
ing no  provision  for  protection,  but  that 
would  usually  result  in  serious  loss  or 
degradation  of  material  and  cost  too 
much  in  loss  of  material.  The  job, 
therefore,    is    to    get   the   best   balance 
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between  cost  of  protection  and  the  cost 
of  lack  of  protection. 

The  amount  of  money  that  can  be 
invested  profitably  to  prevent  deteriora- 
tion of  material  v^^ill  depend  upon  the 
value  of  the  material  under  considera- 
tion and  the  difficulty  of  obtaining  addi- 
tional supplies.  It  will  also  depend  in 
part  upon  the  character  of  the  lumber 
or  timber,  for  some  kinds  can  stand 
more  abuse  than  others.  High  grade 
flooring,  finish  lumber,  window  sash, 
doors  and  millwork,  for  example,  soon 
go  bad  if  left  out  in  the  weather.  They 
must  have  dry  storage  and  protection 
from  the  weather  if  they  are  to  remain 
long  in  usable  condition.  On  the  other 
hand,  bridge  ties,  bridge  timbers,  and 
piles  can  stand  considerable  weathering 
without  serious  deterioration,  if  piled 
and  stored  correctly. 

For  the  most  part  we  must  still  de- 
pend upon  kiln  drying  for  the  seasoning 
of  lumber  for  use  in  floors,  doors,  in- 
terior trim,  and  similar  purposes.  For 
best  results,  the  kilns  must  be  in  good 
repair  and  controlled  by  skilled  opera- 
tors. 

As  you  know,  there  are  several  ways 
of  conditioning  lumber  for  treatment, 
including  air  drying,  steaming,  and  the 
Boulton  or  boiling-under-vacuum  meth- 
od. Steaming  and  Boulton  treatment  do 
not  remove  much  water  but  they  do  con- 
dition the  wood  so  it  accepts  treatment. 
The  Boulton  method  is  used  mainly 
with  Douglas-fir,  but  has  been  employed 
successfully  with  other  softwoods  and 
some  hardwoods.  The  steaming  method 
is  not  suitable  for  hardwoods,  and  with 
many  softwoods  must  be  used  with 
considerable  care.  Air  drying  has  the 
advantage  of  simplicity,  but  much  de- 
terioration may  result  through  decay 
or  severe  checking,  especially  with  spe- 
cies that  are  parti<;ularly  vulnerable. 
Steaming  and  Boulton  treatment  must 
likewise  be  used  with  care  to  avoid  se- 
vere damage  but  each  provides  a  meth- 
od of  treating  green  timber  without 
waiting  6  to  12  months  for  seasoning. 

Vapor  Drying 

Within  the  last  few  years  M.  S. 
Hudson  developed  a  new  method  for  the 
prompt  treatment  of  greeii  timber  that 
depends  upon  the  ability  of  the  vapors 
of  organic  liquids  at  high  temperatures 
to  remove  water  from  wood.  The  Hud- 
son method  is  now  in  commercial  use  in 
treating  green  southern  pine  poles  and 
green  hardwood  ties.  More  must  be 
learned  about  the  economics  of  the 
process  and  its  advantages  and  dis- 
advantages for  different  species  and 
forms  of  timber  before  it  can  be  recom- 


mended for  general  use.  As  used  to 
date  for  poles  and  ties,  however,  it  ap- 
pears to  be  giving  good  results  and  is 
gradually  finding  wider  use. 

Drying  by  Boiling  in  Oil 

Another  method,  consisting  of  boiling 
green  pine  lumber  in  a  specially  select- 
ed oil,  is  being  promoted  in  the  southern 
states  and  has  found  limited  use.  It  is 
well  known  that  water  can  be  removed 
in  this  way,  for  the  method  has  been 
used  in  some  form  or  other  for  many 
years.  Much  remains  to  be  learned 
about  the  economy  of  this  new  adapta- 
tion of  the  boiling  process  and  about 
its  suitability  for  different  species  and 
forms  of  lumber  befoi'e  its  value  and 
field  of  usefulness  can  be  determined. 
It  may  be  found  more  useful  for  special 
purposes  than  for  the  general  drying 
of  lumber. 

Electrical  Drying 

Thare  has  been  talk  for  25  years  or 
more  about  electrical  methods  of  drying 
wood.  It  has  been  demonstrated  re- 
peatedly in  this  and  other  countries 
ihat  water  can  be  driven  out  of  wood  by 
suitable  application  of  electric  current. 
Recently,  the  emphasis  has  been  on  the 
use  of  high-frequency  dielectric  heating 
for  the  purpose.  By  this  method  the 
water  in  the  wood  can  be  made  to  boil 
quickly,  and  woods  that  resist  the  rapid 
passage  of  moisture  can  even  be  ex- 
ploded by  the  steam  pressure  built  up 
in  them.  The  two  factors  that  have 
thus  far  limited  the  use  of  high  fre- 
quency for  lumber  drying  are  the  cost 
of  the  apparatus  and  power  required 
and  the  difficulty  of  controlling  the 
process  so  as  to  give  rapid  drying  with- 
out burning,  checking,  honeycombing, 
or  exploding  the  wood.  I  do  not  know 
of  any  commercially  successful  use  of 
high-frequency  heating  for  the  drying 
of  wood,  although  it  is  finding  increas- 
ing use  in  special  applications  of  wood 
gluing. 

High-vacuum  drying  of  wood  has  also 
been  promoted  in  a  small  way  for  many 
years  but,  so  far  as  I  know,  without 
commercial  success.  Its  effectiveness  is 
necessarily  limited  by  the  difficulty  of 
applying  heat  to  wood  in  a  vacuum  and 
by  the  slowness  with  which  moisture 
passes  from  the  interior  to  the  exterior 
surface  of  wood,  particularly  in  resist- 
ant species. 

Recently,  drying  wood  by  infra-red 
heating  has  received  some  attention, 
but  its  suitability  for  this  purpose  is 
not  promising  despite  its  usefulness  for 
other  purposes. 
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Air  Drying  Still  Does  the  Job 

In  the  face  of  all  our  knowledge  of 
seasoning  and  of  conditioning  wood  for 
preservative  treatment,  air  drying  still 
does  the  bulk  of  the  job  and  will  proba- 
bly continue  to  do  so  for  a  long  time  to 
come,  despite  its  shortcomings  and  limi- 
tations. Lumber,  timbers,  ties,  poles, 
posts,  and  piles  stacked  for  air  drying 
are  a  familiar  sight  all  over  the  coun- 
try. Much  of  this  material  is  properly 
piled  for  good  drying  and  minimum 
deterioration.  Much  of  it  is  less  satis- 
factorily piled,  however,  and  deteriora- 
tion from  warping,  checking,  and  decay 
is  more  rapid  than  need  be.  I  will  not 
undertake  to  describe  the  rules  of  good 
piling  because  there  are  numerous  pub- 
lications that  give  information  on  the 
subject.  Proper  observance  of  these 
rules,  however,  and  their  application 
under  special  local  conditions  will  well 
repay  the  effort. 

One  new  factor  in  the  air  drying  and 
storage  of  lumber  is  the  increasing 
practice  of  handling  lumber  in  pack- 
ages, direct  from  the  saw  or  planer. 
From  the  standpoint  of  efficient  han- 
dling, the  system  saves  labor  and  money 
where  the  volume  handled  is  sufficient. 


Solid  piling  in  packages,  however,  does 
not  favor  prompt  or  uniform  drying, 
and  if  solid  piles  are  left  too  long,  there 
can  be  serious  damage  to  the  lumber 
through  sapstain  and  decay.  When 
stickers  are  used  in  the  packages,  how- 
ever, good  drying  is  favored.  Treatment 
of  the  lumber  with  sapstain  preventives 
before  piling  in  packages  reduces  the 
danger  of  both  stain  and  eax'ly  decay, 
but  does  not  provide  indefinite  immu- 
nity from  either.  The  remedy  is  to  use 
the  wood,  treat  it,  or  put  it  through  a 
good  seasoning  process  without  leaving 
it  too  long  in  solid  piles.  The  length 
of  time  green  lumber  can  be  left  in 
packages  without  damage  will  vary 
somewhat  with  the  species,  the  method 
of  piling,  the  locality,  and  the  weather. 
No  general  rule  can  be  given  except 
"Don't  wait  too  long." 

In  closing  these  sketchy  comments, 
the  principal  thought  I  would  like  to 
leave  with  you  is  that  you  cannot  afford 
to  wait  for  new  developments  to  solve 
your  wood  protection  problems.  Make 
use  of  them  as  they  prove  their  worth 
but,  for  the  most  part,  your  success 
will  depend  upon  continued  study  amd 
application  of  known  principles  of  good 
practice. 


TREASURER'S  REPORT 

SEPTEMBER  1,  1947  TO  AUGUST  31.  1948 

Cash  Balance  —  September  1,  1947 $    971.56 

RECEIPTS: 

Dues   $2,091.00 

Advertising 1,662.04 

Miscellaneous    111.50               3,864.54 

Total  Receipts    $4,836.10 

DISBURSEMENTS: 

Salaries    $    568.03 

Social  Security  and  Withholding  Taxes 98.52 

Stationery  and  Printing   1,932.51 

Postage 70.00 

Rent,  Phone,  Electric  Light 247.65 

Bond  Premiums 10.00 

Convention  Expense   (1947)    247.39 

Miscellaneous    170.41                3,344.51 

Balance  on  hand  August  31,  1948 $1,491.59 

RECONCILIATION: 

Bank  balance  as  of  August  31,  1948 $1,491.59 

L.  C.  WINKELHAUS, 

Acting  Treasurer. 
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SECRETARY'S  REPORT 

of 
MEMBERSHIP  FOR  PERIOD  ENDED  SEPTEMBER  20,  1948 

Active  Members — September  15,  1947 430 

New  Members  since  September  15,  1947 129  559 

Reported  deceased  since  September  15,  1947 9 

Resigned  since  September  15,  1947 11 

Dropped  account  non-payment  of  dues 68 

Transferred  to  Life  Membership 15  103 

Total  Active  Members  —  September  20,  1948 456 

Associate  Members  —  September  15,  1947 134 

New  Associate  Members  since  September  15,  1947 6 

140 

Dropped  account  of  non-payment  of  dues 28 

Resigned  by  letter 4 

Reported  deceased  since  September  15,  1947 0  32 

Total  Associate  Members  —  September  20,  1948 108 

Life  Members  —  September  15,  1947 82 

Elected  to  Life  Membership  since  September  15,  1947 15 

97 

Transferred  to  Honorary  Membership 1 

Reported  deceased  since  September  15,  i947 5 

Dropped  account  mail  returned  and  no 

forwarding  address 6  12 

Total  Life  Members  —  September  20,  1948 85 

Honorary  Members  —  September  15,  1947 4 

Elected  to  Honorary  Membership 1 

5 

'■'Reported  deceased  since  September  15,  1947 2 


Total  Honorary  Members  —  September  20,  1948. 


TOTAL  MEMBERSHIP  AS  OF  SEPTEMBER  20,  1948 652 

*C.  R.  Knowles,  Supt.  W.  S.,  I.C.R.R.  (Retired)    (1912) 
F.  L.  Thompson,  V.P.,  I.C.R.R.  (Retired)    (1908) 


Eliminating  Waste  of  Water 

Report  of  Committee 

E.  R.  Schlaf  (chairman),  asst.  supt.  w.  s..  I.  C,  Chicago;  J.  A.  Jorlett  (vice-chairman),  mast, 
carp.,  P.  R.  R.,  Pittsburgh.  Pa.;  R.  H.  Morrison  (vice-chairman),  prin.  asst.  engr.,  B.  &  A.. 
Houiton.  Me.;  A.  H.  Frisbie,  fore.  w.  s.,  C.&N.  W.,  Sioux  City,  Iowa;  F.  M.  Ginter,  w.  s.  fore.. 
G  M.  &  O.,  Bloomington,  111.;  J.  P.  Hanley  Esst.  supt.  w.  s.  (retired),  I.  C  Chicago;  B.  .1. 
Howay.  supvr.  b.  &  b  and  w.  s.,  C.  &  O..  Grand  Ledge,  Mich  ;  W.  H.  McCollum.  supvr.  w.  s.,  I.  C  . 
Paducah,  Ky.;  H.  C.  Meddles,  div.  w.  s.  fore.,  A.  T.  &  S.  F.,  Winslow,  Ariz.;  E.  C.  McFadden. 
Chicago   dist.   mgr.,   Pittsburgh   Pipe   Cleaner   Co.,    Chicago;    and    C.    A.    Smith,    supvr.    b.  &b.. 

I.  H.  3.,  Hammond,  Ind. 

IT  IS  estimated  that  the  annual  cost  of  railways  and  that  careful  and  painstak- 
water  for  the  Class  1  railways  of  the    '  ing   practice   is  justified   in   preventing 

United  States  amounts  to  approximate-  even  a  small  percentage  of  leakage  and 

ly  $35,000,000,  and  that  the  annual  cost  waste, 

of  maintaining  water  stations  is  approx-  A  large  part  of  the  water  now  used 

imately  $15,000,000.  This  large  expense  by  the  railroads  for  steam  generating 

indicates  that  water  is  one  of  the  most  purposes  is  treated  with  lime,  soda  ash, 

exttmsively    used    commodities    by    the  or  compounds,  and  the  cost  of  this  water 
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is  considerably  greater  than  that  for 
untreated  water,  which  is  an  added  rea- 
son for  preventing  water  waste  under 
present-day  conditions.  Water  and  air 
have  been  considered  to  be  free  and 
common-place  for  daily  use.  However, 
underground  water  levels  are  receding 
and  surface  supplies  are  becoming  pol- 
luted, and  both  supplies  are  becoming- 
more  expensive  to  pump  and  condition. 
To  a  certain,  but  perhaps  less  notice- 
able, extent,  our  water  reserves,  like  our 
timber  and  mineral  reserves,  have 
reached  a  point  where  conservation 
should  be  practiced  in  many  localities. 

Water  Column  Waste 

Considerable  water  can  be  wasted  by 
overflowing  engine  tenders.  This  can 
be  eliminated  by  cooperation  between 
water  service  men,  engine  foremen, 
-trainmasters  and  track  supervisors, 
working  together  to  correct  faulty  con- 
ditions. Water  service  men  should  see 
to  it  that  water  columns  are  maintained 
to  a  high  standard,  that  the  water  flow 
is  at  full  capacity,  and  the  valve  closure 
effective  and  dependable;  also  that  the 
grab  irons,  chains  and  operating  parts 
handled  by  engine  crews  are  in  good 
operating  condition.  The  interiors  of 
column  pits  should  be  inspected  fre- 
quently for  leakage.  The  drains  from 
the  pits  are  concealed  and  potential 
leakage  hazard  exists  between  infre- 
quent inspections.  Engine  foremen  and 
trainmasters  should  impress  engine 
crews  with  the  understanding  that  ten- 
der overflow  is  expensive  and  unneces- 
sary. In  some  cases  the  cost  of  treat- 
ment of  water  used  for  locomotives  ex- 
ceeds the  cost  of  the  water  itself.  Track 
supervisors  should  be  alert  to  report 
offenders  as  the  wasted  water  creates 
extra  expense  for  maintaining  track  at 
water  column  locations. 

The  hydrants  at  cinder  pits  and  for 
dispensing  drinking  water  are  often 
permitted  to  flow  continuously  when  not 
m  use  for  the  purpose  for  which  they 
were  installed.  In  the  case  of  the  cinder 
pit  hydrant  the  usual  excuse  is  that  it 
is  done  to  prevent  freezing.  This  con- 
dition could  be  corrected  by  enclosing 
the  hydrant  in  a  frost-proof  box  or  by 
using  a  self -draining  valve.  Hoses 
should  be  fitted  with  quick  couplings  so 
they  may  be  uncoupled  and  drained 
after  each  use.  In  some  cases  leaking 
cinder  pit  hydrants  could  be  corrected 
by  better  maintenance  and  better  co- 
operation between  the  water  service 
man  and  the  parties  using  the  hydrant. 

In  the  case  of  drinking  water  hy- 
drants, which  are  often  permitted  to 
flow  continuously,  the  reason  usually 
given  is  that  the  flow  is  necessary  to 


keep  the  water  cool.  Where  such  a  con- 
dition prevails,  the  use  of  ice  or  electric 
coolers  should  be  considered.  In  other 
cases  continuous  flow  is  used  to  neutral- 
ize the  effect  of  tastes  and  odors  in  the 
water.  In  such  cases  consideration 
should  be  given  to  the  use  of  bottled 
water,  combined  with  coolers,  as  more 
economical  and  attractive  than  the  nat- 
ural supply.  A  type  of  natural  water 
with  limited  amounts  of  iron  can  be 
conditioned  satisfactorily  by  the  use  of 
coolers  alone,  and  does  not  require  con- 
tinuous flow  to  improve  color  or  taste. 

Plumbing  and  Power  Equipment 

In  large  office  buildings,  shops,  and 
power  plants  where  a  relatively  large 
amount  of  plumbing  fixtures,  piping 
and  valves  exist  for  conveying  water 
and  steam,  careful  attention  should  be 
given  to  water  consumption.  In  cases 
where  congested  plants  exist,  some  re- 
sponsible employee  should  be  delegated 
to  correct  water  and  steam  leaks.  The 
power  plant  or  building  engineer,  plum- 
ber or  water  service  man  should  make 
inspections  at  suitable  intervals  for 
leaking  fixtures,  and  should  take  a  daily 
raacung  o±  the  master  meter  supplying 
water  to  the  premises  at  about  the  same 
time  each  working  day.  If  these  read- 
ings, when  compared,  indicate  leakage 
or  unusual  use  of  water,  the  office  in 
charge  should  make  immediate  investi- 
gation to  discover  and  correct  the  cause 
of  the  increased  registration.  Munici- 
pal water  departments  visvially  render 
bills  on  a  monthly  basis,  and  if  leaks 
or  waste  should  start  in  the  early  part 
of  the  cycle,  much  valuable  time  may 
be  lest  before  the  increased  water  bill 
rudely  awakens  the  customer  to  the 
knowledge  that  water  leakage  is  in- 
deed expensive  when  permitted  to  exist 
for  any  considerable  period  of  time. 

The  unnecessary  use  of  sprinking  and 
wash-out  hose  around  shops  'can  also 
waste  considerable  water.  Engine  ten- 
ders filled  on  the  inbound  track  are 
sometimes  emptied  on  arrival  in  the 
house  for  cleaning  and  repairs.  This 
practice  may  be  corrected  by  a  better 
understanding  between  the  men  han- 
dling the  engines. 

The  automatic  valves  controlling  the 
inlet  of  additional  or  cooling  water  into 
power-house  heaters  and  enginehouse 
wash-out  tanks  should  be  inspected  at 
suitable  intervals  to  detect  any  leak- 
age. The  outlets  and  overflows  from 
heaters  and  tanks  should  be  of  the  vis- 
ible type,  with  an  air  gap  before  enter- 
ing the  sewer,  so  that  unusual  overflow 
or  waste  can  be  readily  observed. 

The  automatic  valves  and  float  switch- 
es  controlling  the  high  water  level  in 
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roadside  tanks  should  also  be  inspected 
and  repaired  on  a  schedule  planned  to 
prevent  water  overflow.  Such  overflow  is 
wasteful  in  warm  weather  and  both 
wasteful  and  unsightly  when  the  over- 
flow freezes.  Tanks  and.  supports  can  be 
so  heavily  covered  with  accumulated  ice 
from  this  cause  that  the  safe  load  fac- 
tor may  be  exceeded  and  falling  ice  may 
become  a  hazard  to  people  in  the  im- 
mediate vicinity. 

Leakage  in  Underground  Mains 

The  foregoing  discussion  has  de- 
scribed surface  and  fairly  visible  con- 
ditions that  can  be  corrected  by  routine 
inspections  and  reasonable  diligence. 
However,  the  most  troublesome  and  ex- 
pensive water  waste  occurs  in  under- 
ground mains  and  supply  pipes.  If  such 
leakage  is  suspected  or  known  to  exist, 
a  great  deal  of  checking  with  test  me- 
ters, leak  detectors  and  special  survey 
work  is  indicated.  An  intensive  survey 
should  be  carried  out  and  repairs  made 
to  pi-event  leaks  and  waste  that  can  be 
corrected  without  unreasonable  expense. 
The  balance  of  the  unaccounted  for  loss 
of  water  may  necessarily  have  to  be 
tolerated  as  a  lesser  evil. 

Undeground  leaks  are  often  expen- 
sive to  repair  when  they  occur  in  con- 
gested terminals  where  the  mains  are 
laid  under  tracks,  switches  and  other 
structures.  The  grade  at  many  termi- 
nals has  been  progressively  raised  over 
the  years  and  water  mains  originally 
installed  in  a  trench  of  moderate  depth 
have,  as  a  result,  been  further  covered 
to  excessive  depth  with  various  kinds 
of  filled  material  often  unsuitable  for 
v/ater  pipe  coverage.  This  condition, 
plus  vibration  from  trains  using  nearby 
tracks,  increases  the  tendency  to  leaks 
and  also  increases  the  expense  of  mak- 
ing repairs. 

When  leaks  of  this  kind  occur,  it  is 
suggested  that  the  jointing  material  be 
renewed  or  solidly  recalked,  and,  in  ad- 
dition, that  a  bell  joint  clamp  be  ap- 
plied before  backfilling.  It  has  been 
found  that  the  progressive  applications 
of  these  clamps  has  stopped  leaks  of 
the  repeating  type  which  occurred  at 
short  intervals  in  the  same  joint  due 
to  vibration  from  trains  or  unfavorable 
soil  conditions.  Consideration  should  al- 
so be  given  to  the  application  of  joint 
clamps  on  new  pipe  lines  when  such 
lines  are  installed  in  locations  where 
conditions  may  become  unfavorable  for 
the  standard  joint. 

In  cases  where  pitted  or  sub-stand- 
ard sections  of  water  mains  are  known 
or  suspected  to  exist,  such  sections 
should  be  i-enewed  with  sound  pipe 
rather  than  be  allowed  to  remain,  sub- 


ject to  repeated  repairs.  Taps  in  mains 
and  service  lines  no  longer  used  should 
be  cut  off  and  plugged  at  the  main  to 
prevent  possible  leakage  between  the 
main  and  the  building  for  which  the 
supply  is  no  longer  needed. 

New  Water  Main  Systems 

In  the  installation  of  new  water 
mains,  consideration  should  be  given  to 
the  installation  of  sub-meters  for  vari- 
ous areas  of  the  premises  so  that  indi- 
vidual sections  of  the  system  can  be 
shut  off  and  checked  for  leakage  with- 
out disturbing  other  sections.  In  cases 
where  sub-meters  are  considered  too  ex- 
pensive, a  liberal  number  of  gate  valves 
should  be  used  on  the  laterals,  and 
space  should  be  provided  for  a  portable 
test  meter  for  temporary  installation 
on  each  important  lateral  in  order  to 
permit  future  checks  for  leakage.  This 
feature  of  design  will  avoid  future  ex- 
pense and  will  make  leak  investigations 
much  more  convenient  to  handle.  The 
advantage  of  the  permanent  sub-meters 
lies  in  the  fact  that  frequent  readings 
may  be  taken  and  the  total  compared 
:^ith  the  master  meter  and  with  previ- 
ous readings  from  the  same  sub-meter. 
These  comparisons  provide  a  quick 
method  of  locating  the  area  showing 
unusual  water  consumption.  At  critical 
locations  at  terminals,  which  cannot  be 
deprived  of  water,  a  temporary  supply 
pipe  should  be  installed  while  the  per- 
manent lines  are  being  checked  for 
leakage. 

Sub-Surface  Escape  of  Leakage 

Considerable  leakage  occurs  which 
does  not  appear  on  the  ground  surface. 
Many  railway  terminals  have  been 
raised  with  filling  material.  In  such 
cases  the  fill  is  often  porous  and  water 
seeps  through  it  into  ditches  and  tile 
drains  without  giving  leak  indications 
on  the  surface.  In  some  locations  sew- 
ers and  drains  have  been  laid  in  the 
same  ditch  with  water  pipes,  and  while 
this  practice  may  reduce  installation 
cost,  it  provides  easy  means  for  the 
invisible  escape  of  leakage.  A  case  of 
this  kind  is  reported  where  long  con- 
tinued investigation  was  required  to 
discover  an  underground  leak.  When 
finally  located,  it  was  found  that  a  pit 
hole  %  in.  in  diameter  existed  in  a  6-in. 
water  main,  and  that  the  water  was 
escaping  into  a  nearby  sewer  which  had 
defective  joints.  The  main  and  sewer 
were  about  two  feet  apart  and  the  pres- 
sure leak  had  bored  a  well  defined  tun- 
nel to  the  sewer  without  surface  leak 
indications. 

The  flow  in  sewers  should  be  observed 
in  leak  investigations  at  terminals.  If 
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approximate  gaging  of  the  flow  at  the 
outfall  shows  more  discharge  than  could 
be  expected  from  the  water  received, 
each  sewer  lateral  should,  in  turn,  be 
gaged  at  different  times  of  peak  and 
off-peak  water  discharge  by  the  ter- 
minal. If  the  flow  continues  relatively 
large  in  one  or  more  laterals  and  de- 
creases and  increases  in  other  laterals, 
the  leakage  may  be  suspected  to  exist 
near  the  lateral  with  the  more  uniform 
large  flow  for  the  periods  observed. 

Detecting  Leaks 

The  detection  of  underground  leakage 
not  appearing  on  the  ground  surface  is 
assisted  by  the  use  of  up-to-date  equip- 
ment and  methods.  This  equipment  con- 
sists of  ear  phones,  sounding  rods,  pipe 
finders  and  leak  detectors.  The  methods 
used  should  start  with  a  fairly  accurate 
map  showing  the  locations  of  the  water 
mains  and  sewers  at  the  terminal  to  be 
investigated.  A  calculation  of  the  most 
favorable  areas  for  hidden  leakage 
should  be  made  and  tested.  The  pipe  line 
location  should  then  be  definitely  es- 
tablished and  marked  on  the  surface, 
after  which  the  leak  detector  should  be 
placed  directly  over  the  pipe  and  a  lis- 
tening test  made  at  intervals  of  20  ft. 
If  leakage  is  occurring  near  these  lis- 
tening stations  the  leak  sounds  should 
be  audible  in  the  earphones.  If  definite 
results  are  not  obtained  in  this  manner, 
sounding  rods  may  be  driven  into  the 
ground  until  they  contact  the  pipe,  and 
listening  tests  made  by  placing  the  ma- 
chine on  the  rods.  Test  holes  may  also 
be  excavated  at  a  few  doubtful  points 
along  the  pipe  line  to  check  the  correct 
location,  and  at  such  points  the  leak  de- 
tector should  be  placed  directly  on  the 
pipe  for  an  additional  test.  Progress  of 
the  work  should  be  indicated  on  the  map 
referred  to,  and  the  investigation  con- 
ducted in  an  orderly  manner  without 
duplication  or   indefinite  movements. 

Publicity  to  Prevent  Waste 

The  use  of  publicity  to  decrease  and 
prevent  water  waste  has  been  used  ex- 
tensively by  the  railways.  The  publicity 
is  usually  applied  in  a  manner  similar 
to  that  used  in  fuel  saving  campaigns 
and  a  certain  month  designated  as 
"Water  Saving  Month,"  during  which 
all  employees  are  urged  to  save  water. 
Posters  are  placed  on  bulletin  boards 
and  at  other  conspicuous  locations.  On 
these  the  large  volume  and  expense  of 
even  small  leaks  is  illustrated  and  set 
forth  on  a  monthly  and  yearly  basis. 
Water  saving  is  discussed  at  meetings 
and  employees  are  made  aware  that  any 
savings  made  are  highly  worth  while. 


Publicity  campaigns  are  responsible 
for  considerable  savings  in  the  use  of 
water,  but,  like  other  forms  of  adver- 
tising, they  should  be  well  planned  and 
properly  spaced  so  that  the  informa- 
tion conveyed  will  be  interesting  and 
the  bulletins  will  not  become  common- 
place. If  the  subject  is  not  presented  in 
an  interesting  manner,  employees  will 
drift  back  to  the  old  habit  of  allowing 
water  to  run  fi'om  the  hose  and  faucet 
as  the  easiest  way  to  prevent  it  from 
freezing  and  the  most  convenient  meth- 
od for  providing  cool  drinking  water. 

Incrustation  in  Water  Mains 

The  incrustation  of  the  interior  of 
water  mains  may  well  be  considered  in 
connection  with  the  subject  of  water 
waste.  It  is  true  that  incrustation  may 
exist  without  the  actual  presence  of 
leakage,  but  incrustation  does  increase 
the  water  pressure  in  a  main  under  the 
same  rate  of  flow,  and  increased  pres- 
sure and  water  hammer  increase  the 
tendency  for  more  and  larger  leaks.  In- 
crustation increases  the  friction  head 
and  decreases  pumping  efficiency,  both 
of  which  represents  a  decided  operating 
loss  in  increased  power  bills  and  main- 
tenance expense. 

In  many  instances  incrustation  pro- 
gresses in  mains  until  the  condition  be- 
comes critical  and  the  mains  can  be 
cleaned  by  mechanical  methods  and  re- 
stored to  approximately  95  per  cent  of 
their  original  capacity.  In  the  mean- 
time, the  gradual  increase  in  incrusta- 
tion may  have  caused  relatively  large 
operating  losses,  as  well  as  incidental 
losses  and  inconvenience  in  plant  oper- 
ation by  restricted  supply  and  tempo- 
rary delays. 

Several  contracting  firms,  with  suit- 
able equipment  and  trained  personnel, 
specialize  in  water  main  cleaning,  and 
are  prepared  to  do  this  class  of  work 
more  economically  than  new  mains  can 
be  installed.  The  use  of  this  service 
should  be  considered  by  railways  when 
conditions  indicate  that  the  flow  in  any 
particular  main  shows  unusual  friction 
loss. 

Conclusions 

( 1 )  Water  is  an  extensively  used  com- 
modity by  the  railways  and  represents 
large-scale  expenditures.  The  reduction 
of  leakage  and  unnecessary  use,  even  by 
small  percentages,  should  be  urged  on 
all  employees.  Above  ground  waste,  such 
as  overflowing  engine  tenders  and  wa- 
ter tanks,  and  loss  through  ^ioiler  feed 
heaters  and  washout  tanks,  is  usually 
visible  and  can  be  corrected  with  a  mod- 
erate amount  of  effort  and  expense. 
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(2)  Water  loss  through  undergTOund 
leakage  requires  greater  effort  and  ex- 
pense. Persistence  and  ingenuity  are  re- 
quired on  the  part  of  supervisors  and 
workmen  in  locating  and  repairing 
many  underground  leaks.  However,  the 
saving  in  water  bills  will  more  than  re- 
pay the  extra  effort  and  expense  in- 
curi'ed  in  correcting  underground 
leaks. 

(3)  The  use  of  an  orderly  system  in 
detecting  leaks,  and  of  modern  equip- 
ment such  as  leak  detectors,  pipe-line 
locators,  earphones  and  sounding  rods, 
are  recommended.  The  leak  detection 
crew  should  be  composed  of  persistent 


workers,  and  should  be  well  instructed 
on  how  to  proceed  to  the  best  advantage. 
It  should  be  supplied  with  a  fairly  ac- 
curate map  of  the  premises  and  pipe 
lines,  and  should  mark  progress  on  this 
map  as  the  search  progresses. 

(4)  In  locations  where  incrustation  in 
water  mains  is  indicated,  prompt  inves- 
tigation should  be  made  to  discover  the 
actual  friction  loss,  as  this  condition 
decreases  pumping  efficiency  and  in- 
creases power  bills.  Consideration 
should  be  given  to  cleaning  the  mains 
if  the  investigation  indicates  that  the 
cost  of  this  work  is  justified  by  the  es- 
timated savings. 
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AMERICAN  railroads  are  today  faced 
with  excessively  increased  costs  of  op- 
eration and  maintenance.  Labor  costs 
have  increased  a  considerable  amount 
and  material  costs  have  shown  progres- 
sive increases,  with  totals  now  aggre- 
gating as  much  as  double  the  costs  of 
10  years  ago. 

Wooden  bridges  and  timber  trestles 
for  rarlroad  use  date  back  to  the  first 
railroad  construction  in  the  early  19th 
century.  Steel  has  gradually  replaced 
wooden  bridges  so  that  now  we  find  only 
a  few  Howe  trusses  in  use  on  light- 
traffic  lines.  However,  the  use  of  timber 
trestles  still  remains  as  standard  on 
many  American  railroads. 

In  the  preparation  of  this  report  a 
comprehensive  study  was  made  regard- 
ing the  economy  of  construction,  annual 
maintenance  expense  and  replacement 
costs  of  timber  trestles  in  use  through- 
out the  United  States.  These  costs  were 
then  compared  with  similar  costs  of 
permanent  or  semi-permanent  types  of 
construction  used  for  replacing  timber 
trestles.  More  than  100  main-line  rail- 
roads were  asked  by  questionnaire  to 
furnish    data    suitable    for   this    study, 


ani  the  answers   received   are  summa- 
riL'ed. 

The  prime  purpose  of  this  report  is 
not  only  to  suggest  types  of  bridges  for 
replacing  timber  trestles,  but  also  to 
review  possible  savings  for  the  rail- 
roads by  decreasing  maintenance  costs 
through  suitable  and  economical  con- 
struction. 

Cost  of  Timber  Trestles 

From  data  furnished  by  various  rail- 
roads, the  present  average  cost  per  lin- 
eal foot  to  replace  single-track  timber 
trestles,  using  creosoted  piles,  average 
height  10  tt.,  was  found  to  be  as  shown 
in  the  accompanying  table. 

Variations  from  maximum  to  mini- 
mum result  from  cost  of  material  dif- 
ferentials, density  of  traffic  and  methods 
of  construction.  However,  it  is  inter- 
esting to  note  that,  from  the  majority 
of  roads  reporting,  the  overall  percent- 
age increase  in  timber  trestle  replace- 
ment costs  from  1938  to  1948  was  an 
average  of  142  per  cent.  Increased 
labor  rates  and  decreased  labor  effi- 
ciency, together  with  large  increases  in 
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Cooper's  Loading                             Open  Deck  Ballast  Deck 

(Untreated  deck)  (Treated  deck  &  bents) 

E-40  $40  Min.  to  $65  Max. 

E-60                                 53  Min.  to     70  Max.  $70  Min.  to  $100  Max. 
E-72 60  Min.  to     75  Max. 75  Min.  to    105  Max. 

material  costs,  are  reflected  in  this  in-  With    treated  ■  ballast-deck    trestles, 

crease.  service    life    for   the    entire    structures 

Increased  material  costs  are  reflected  were  reported  at  from  35  to  40  years 

in    the    following    tabulation    showing  as  an  average.   However,  it  was  further 

average  reported  costs.  reported    that    cap    renewals    could    be 

Cost  in         Cost  in  expected  Within  25  to  30  years. 

Item  1938  194S 

Untreated  piling  Timber  Trestle  Replacements 

(lin.  ft.) $     .20       $       .45  „^,                .    ,                  ,              ,          , 

Creosote  pilino*  when    a    timber    trestle    reacncs    the 

(lin    ft  )       '^                        53                .95  ^^^   ^^   ^^^   service  life,   comprehensive 

Select  structural engineering  and  economic  studies  should 

timber    (m  b  m  )            54  00         110.00  be    made    to    determine    the   most    eco- 

Other  timber   (m'.b!m'.)    28!oO           7l!00  nomical    and    suitable    structure    as    a 

replacement.      This    comparative    esti- 

Placing    costs    have    increased    in    a  niate  will  be  based  on  an  assumed  life 

larger   proportion   than    increase   m  period  for  the  timber  trestle  as  against 

wages.    This  con  be  attributed,  m  part,  the  life  period  of  a  permanent  or  semi- 

to  the  fact  that  many  railroads  are  no  permanent    structure.       This    estimate 

longer  able  to  employ  enough  trained  should  give  the  following  details: 

carpenters  for  trestle  construction.  This  .                      ■      -.-j, 

can    only    be    corrected    by    adequately  (D    Estimated  service  life 

equipping    present    gangs    with    power  (2)    Cost  of  renewal  or  replacement 

tools  for  greater  efficiency.   Present-day  (3)    Cost  of  maintaining  traffic 

framing    and    placing    costs    were    re-  (4)    Total  cost  of  structui-e 

ported  at  from  $40  to  $75  per  MBM  on  (5)    Annual  interest  on  total  cost 

an  average,  with  several  roads  report-  (6)    Annual  maintenance  ccst^ 

ing   framing   and   placing   costs   up   to  C^)    ;^^"V^    amortization  cost 

$160  per  MBM.  (8)    Total  annual  cost 

Average    annual    maintenance    costs  (9)    Annual    gam    or   loss    by   replace- 

for    open-deck    trestles    have    shown    a  ment. 

definite  increase.  These  costs  were  re-  In  this  type  of  conparison,  use  of  per- 
ported  as  a  minimum  of  $1.00  to  a  manent  structures  may  appear  uneco- 
maximum  of  $3.00  (per  lineal  foot  of  nomical  in  comparison  with  timber- 
trestle).  Ballast-deck  trestles  were  re-  trestle  replacements,  except  culvert  and 
ported  to  have  a  much  lower  average  fill  replacements,  which  will  be  dis- 
annual  maintenance  cost,  vai-ying  from  cussed  later.  No  doubt,  timber  trestle 
$0.10  minimum  to  a  maximum  of  $1.50  replacements  with  treatec;  bents  will  be 
per  lineal  foot  of  trestle.  found  to  be  more  economical  than  per- 

In  studying  the  service  life  of  timber  •  manent  bridges  and  can  be  justified  for 
trestles,  open-deck  trestles  were  con-  use  on  branch  lines  where  the  life  of  the 
sidered  in  component  parts.  The  re-  line  is  in  question.  However,  on  high- 
ported  average  service  life  of  these  speed  main  lines  where  safety  and  con- 
parts  is  tabulated  below:  tinuity  of  service  are  essential,  greater 
jj  ,  _  ,7  J,  .  ,  1  weight  must  be  given  to  the  value  of  a 
,  .  ,    _,.                     Untreatea        Ireatea  permanent    or    semi-permanent    struc- 

(A)  Ties     11  years         20  years  |^j.g 

(B)  Stringers    ...14  years         28  years  ^^^  majority  of  railroads  reporting 

D)    BeSts 10  vears         27  ?ears  ^^^'^^  ^^^'^  ^''^  ^^^^^<^  ^"^  ^^"^^^^  *« 

/r^     o   uu    ••••••:[ 'J  y^^is         Z/yeais  trestles   by   drift   were   important  con- 

(E)    Bulkheads    ..11  years         31  years  gj^erations    in     determining    structure 

It  will  be  noted  from  the  above  that,  replacements    for   main    lines.     Several 

with  normal  open-deck  trestle  life,  re-  roads,  however,  justified  the  use  of  cre- 

placement   of  ties,   stringers   and  caps  osoted    ballast-deck    trestles    on    main 

can   be   expected   before   bent   renewal.  lines  and  open-deck  trestles  on  branch 

The  number  of  deck  replacements  will  lines  on  the  basis  that  such  trestles  are 

vary   depending  upon  whether  treated  flexible   and  that   the  material  can   be 

or  untreated,  density  of  traffic  and  cli-  salvaged  in  case  of  relocations  of  the 

mate.    With  normal  repairs,  open-deck  lines. 

trestles    have   an   expected   service   life  Where  short  spans  are  not  objection- 

of  20  to  25  years.  able   and   culvert   installations   are  im- 
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possible,  the  use  of  timber  trestles  will, 
no  doubt,  be  used  for  some  years  to 
come  by  some  railroads,  even  though 
first  cost  of  construction  may  rise 
higher  than  at  present. 

All  roads  reported  that,  where 
changes  in  construction  were  consid- 
ered, engineering  data  is  obtained  be- 
fore making  trestle  replacements. 
Situation  surveys,  including  drainage 
areas,  expected  flood  run-off,  and  bridge 
areas  of  adjacent  state  highways  and 
railroads,  are  made  to  determine  the 
size  of  waterway  required.  Observa- 
tions of  field  men  are  considered  essen- 
tial. 

Elimination  of  Fire  Hazards 

The  elimination  of  fire  hazards  on 
trestles  was  strongly  stressed  by  all 
concerned.  Annual  maintenance  costs 
included  the  scalping  or  removing  of 
grass  and  brush  from  underneath 
trestles  and  the  removal  of  drift  at  all 
times.  Water  barrels  and  sand  boxes 
were  considered  impractical  unless  the 
structures  are  near  habitation.  Where 
trestles  are  being  used,  galvanized  cov- 
ering of  the  stringers  and  caps  is  rec- 
ommended by  some  roads;  also  concrete 
firebreaks  spaced  a  minimum  of  350  ft. 
apart.  Covering  of  the  ties  with  metal 
or  with  an  asphalt-asbestos  coating  and 
rock  chips  was  reported  to  be  satisfac- 
tory as  a  fire  preventive. 

In  regards  to  comparative  construc- 
tion costs  and  future  maintenance  costs 
of  timber  trestles  as  against  semi-per- 
manent or  permanent  structures,  a  di- 
versity of  ideas  was  offered.  The  ratio 
of  the  cost  of  timber  trestles  to  semi- 


permanent structures  has  decreased 
and  will  continue  to  do  so.  Where  the 
life  expectancy  of  a  line  is  at  least  two 
cycles  of  service  life  of  a  treated  struc- 
ture, consideration  should  be  given  to 
permanent  construction.  One  road 
stated  that  it  is  using  permanent  con- 
struction when  the  estimated  cost  of 
this  construction  is  not  over  150  per 
cent  of  treated  trestle  cost.  Another 
stated  that  trestle  replacements  were 
recommended  when  repair  costs  amount 
to  15  per  cent  or  more  of  total  renewal 
cost. 

Considerable  stress  was  placed  by  the 
majority  of  the  railroads  on  the  possi- 
bility of  reducing  trestle  openings  to 
actual  effective  area  of  waterway  re- 
quired as  determined  by  situation  and 
drainage  surveys.  Where  this  water- 
way can  be  handled  by  a  culvert  or 
multiple  culverts,  the  culvert  installa- 
tion and  filling  to  standard  roadbed 
section  can  often  be  accomplished  at  a 
cost  comparable  to  trestle  replacement 
costs.  An  analysis  of  these  comparative 
costs  is  given  in  one  of  the  accompany- 
ing tables. 

Cost  vs.  Life  Expectancy 

In  the  cost  comparison  you  will  note 
the  use  of  an  open-deck  trestle  gives  the 
required  structure  at  a  lower  first  cost. 
However,  in  comparing  the  life  expect- 
ancy of  the  sti-uctures,  a  semi-perma- 
nent structure  will  provide  a  lower  an- 
nual cost  than  an  open-deck  trestle. 

The  railroads  reporting  recommended 
many  types  of  permanent  or  semi-per- 
manent structures  for  timber  trestle  re- 
placement.    It   is   considered   that   any 


Trestle  Replacement  —  Single  Track 
ESTIMATE  OF  COST-ALTERNATE  TYPES 

lO-jt.  Cone.  120-in.  Multiple 

Arch  Metal  Plate  Pipe 

Effective  area  waterway 72.6  sq.  ft.     78.5  sq.  ft. 

Length  of  barrel 38  ft.  40  ft. 

Concrete    in    barrel 126  yd. 

Cost  of  concrete  (?/    $30  yd $3,780.00 

Cost  of  120"  dia.  pipe  F.O.B.  factory.  .  $1,721.00 
Freight,   store   expense,   unloading,   in- 
stalling, use  of  tools,  move  gang.  ...   $    449.73  $    520.32 

Plus  10  per  cent  for  contingencies $    422.97  $    224.13 

First  cost,  exclusive  of  headwalls $4,652.70  $2,465.45 

Filling  3  bents  ra    40c  yd $    501.40  $    548.60 

Cost  2  portals  100  yd.  cone,  (a   $30 $3,000.00  $3,000.00 

First  cost  installed  comp $7,652.70  $5,465.45 

Life  expenctancy  for  annual  cost  com- 
parisons     ' 75  years  60  years 

Interest  at  4  per  cent  on  installed  cost.  .  $    306.11  $    218.62 

Annual  maintenance   (after  5  years) 

Annual  amortization  at  4  per  cent....  $      17.83  $      22.95 

Annual  cost  installed $    323.94  $    241.57 


45-ft.  Open-Deck 
Creosote  Trestle 

182  sq.  ft. 


$3,375.00 


$3,375.00 

30  years 
$  135.00 
$  60.00 
$  60.18 
$  255.18 
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structure  having  an  estimated  service 
life  from  50  to  75  years  can  be  classi- 
fied as  a  semi-permanent  structure. 
Service  life  of  over  75  years  classifies 
such  a  structure  as  a  permanent  struc- 
ture. It  will  not  be  possible  to  give  the 
full  details  relative  to  these  recom- 
mended types  as  each  structure  will 
vary  in  relation  to  actual  stream  cross- 
ing and  engineering  design.  Further- 
more, the  actual  cost  per  lineal  foot  will 
vary  with  job  conditions  and  traffic  in- 
tensity. However,  it  is  interesting  to 
note  that  many  railroads  reported  that 
construction  costs  of  permanent  struc- 
tures were  being  greatly  reduced  by 
careful  studies  of  each  job  in  regard  to 
the  elimination  of  falsework  and  stan- 
dardization of  similar  jobs. 

Concrete  Trestles 

Six  railroads  reported  the  use  of  rein- 
forced concrete  trestles  on  high-speed 
main  lines.  The  type  of  structure  and 
first  cost  were  justified  by  the  greater 
economy  of  maintenance,  elimination  of 
fire  hazard  and,  in  some  cases,  freedom 
from  marine  borer  attack.  In  general, 
the  construction  consists  of  precast  re- 
inforced concrete  piles,  poured-in-place 
reinforced  concrete  caps,  and  precast 
reinforced  concrete  slab  decks.  One 
road  reported  a  similar  type  of  con- 
struction but  used  piling  of  spiral 
welded  pipe  filled  with  reinforced  con- 
crete. The  pile  length  was  a  maximum 
of  90  ft.  below  cut-off.  In  the  above 
cases  these  permanent  structures  were 
of  the  ballast-deck  type  and  have  re- 
quired no  further  bridge  maintenance. 
None  has  been  in  use  long  enough  to 
obtain  maximum  service  life,  but  this 
type  of  construction  can  be  estimated 
to  have  a  minimum  service  life  of  75  to 
80  years. 

Steel  Beam  Stringers 

A  larger  number  of  timber  trestles 
have  been  replaced  with  I-beam  or 
wide-flange  steel  beam  stringers,  with 
span  lengths  up  to  50  feet.  Various 
types  of  support  have  been  used  in  this 
type  structure,  such  as  reinforced  con- 
crete piles,  steel  H-beam  piling,  steel 
pipe  and  steel  tube  piling,  and  rein- 
forced concrete  piers  resting  on  rock  or 
foundation  piles.  It  was  recommended 
that,  with  steel  H-beam  piling,  the  piles 
be  encased  in  concrete  from  pier  cap  to 
3  feet  below  ground  line.  With  the 
above  types  of  pile  supports,  caps  have 
been  either  poured-in-place  reinforced 
concrete  or  steel  beams.  Steel  beam 
stringers  will  vary,  depending  upon 
length  of  span  and  rated  loading.    Both 


I-beam  and  wide-flanged  beams  are 
being  used  with  further  fabrication  as 
to  cover  plates  and  cross  frames  as 
are  necessary.  One  structure  was 
constructed  with  built-up,  wide-flange 
beams  fabricated  from  steel  plates  by 
welding. 

The  average  first  cost  of  this  type  of 
construction  cannot  be  arrived  at  ex- 
cept for  individual  structures,  as  there 
is  too  great  a  variance  in  span  lengths, 
type  of  support  and  type  of  deck.  The 
majority  of  structures  of  this  type  re- 
ported on  the  open  deck  type.  However, 
several  railroads  reported  the  use  of 
wrought  iron  or  cerosoted  timber  floors 
for  ballast  decks  on  steel  beam  string- 
ers. Annual  maintenance  of  these  struc- 
tures will  involve  painting  maintenance 
work  on  the  steel  and  deck  maintenance 
on  open-deck  structures. 

An  interesting  and  economical  struc- 
ture reported  on  consisted  of  steel 
stringers  made  from  an  obsolete  steel 
truss.  The  top  chords  and  end  posts 
were  cut  to  the  length  of  the  new  open- 
ings and  were  placed  on  concrete  abut- 
ments and  piers.  Deck  plank  for  the 
ballast  deck  was  creosoted  lumber. 

Another  economical  type  of  structure 
reported  on  for  short  spans  consists  of 
T-rails  (90  lbs.  per  yd.)  on  pile-bent  or 
concrete-pier  supports.  This  type  of 
construction  was  used  for  either  open- 
deck  or  ballast-deck  trestles.  Bearing 
plates  were  installed  on  top  of  the  tim- 
ber caps.  For  longer  spans  light 
I-beams  were  used.  In  this  case,  how- 
ever, steel  I-beam  caps  on  timber  piles 
provided  the  support. 

Steel  Girders 

Several  railroads  reported  the  in- 
stallation of  steel  girders,  both  deck 
and  through-girder  construction,  to 
eliminate  tniiber  trestles.  These  in- 
s*^all«t:'ons  were  found  necessary  as  the 
shortnspan  trestles  were  creating  haz- 
ards due  to  the  blocking  of  the  streams 
with  drift  or  to  ice  flow  damage.  The 
girders  were  designed  for  the  particu- 
lar Cooper's  E  rating  on  the  line 
involved.  Supports  for  these  various 
girder  spans  were  either  reinforced 
concrate  piers  or  concrete  or  steel  pile 
bents.  Th-^  cost  per  lineal  foot  of  the 
girder  replacements  was  considerably 
in  excess  of  the  cost  to  replace  the 
trestles  in  kind.  However,  stream  con- 
ditions indicated  definitely  that  longer 
spans  were  required  to  handle  flood  or 
ice  flows  and  still  provide  for  safe,  high 
speed  train  traffic  without  interruption. 
Fire  hazards  were  greatly  decreased, 
especially  in  the  case  of  the  ballast-deck 
girder  spans.    These  installations  will 
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require  a  nominal  amount  of  mainte- 
nance, such  as  steel  bridge  painting  and 
deck  maintenance  on  the  open-deck 
spans.  The  use  of  treated  ties  on  these 
open  decks  will  definitely  increase  deck 
life  and  reduce  maintenance.  Girder 
construction  on  permanent  supports 
will  give  an  estimated  service  life  of 
50  to  75  years. 

No  railroad  reported  the  installation 
of  steel  truss  bridges  to  replace  timber 
ti*estles,  all  truss  installations  being- 
noted  as  replacements  of  older  truss 
spans.  Any  recommendation  covering 
steel  bridge  or  steel  girder  installations 
cun  'jijy  ue  made  ciicv  a  very  compre- 
hensive engineering  study  has  been 
made  of  the  particular  stream  crossing 
involved.  General  rules  for  such  in- 
stallations, therefore,  cannot  be  consid- 
ered in  this  report. 

Culvert  and  Fill  Construction 

In  the  construction  of  early  railroads 
in  the  United  States,  it  was  iound  in 
many  cases  triat  timber  trestle  construc- 
tion was  more  economical  than  the  con- 
struction of  high  roadbed  fills.  This  was 
due  to  the  fact  that  timber  trestle  con- 
struction was  then  relatively  cheap, 
while  grading  by  hand  or  horse-powered 
equipment  was  relatively  slow  and  ex- 
pensive. Today  we  still  find  many  tim- 
ber trestles,  especially  on  our  western 
rR'lio;;o:s,  that  ar?  of  greater  lengih 
than  required  for  stream  flow. 

With  the  continued  increased  cost  for 
timber  trestle  construction,  detailed  en- 
gineering studies  should  be  made  before 
anv  iresd'^  repip^cri!' 't  in  lus  rbove 
category  is  made.  Modei-n  grading 
equipment  has  proved  its  place  in  rail- 
road construction — excavating,  hauling 
and  building  roadbed  sections  at  loca- 
tions far  distant  from  the  cuts  or 
b:  vrcw  pits.  Grs.dirg  cost:;  with  such 
equipment  are  relatively  reasonable  and 
engineering  studies  often  indicate  that 
trestles  can  be  replaced  economically  by 
culvovt  and  fill  construction. 

All  of  the  railroads  asked  to  partici- 
pate in  this  study  were  questioned  con- 
cerning their  experience  in  trestle 
replacement  by  culvert  and  fill  construc- 
ts p.  V:\"-\t--\  t\--T:s  oi  cuIVvVi^s  have 
been  used  by  all  the  roads. 

Only  a  few  roads  reported  the  use  of 
treated  timber  box  culverts.  Good  serv- 
ice life  from  these  installations  were 
reported  as  being  obtained  in  damp  cli- 
m::tes.  and  Inminated  cr^osoted  box  cul- 
verts were  reported  to  be  in  good  shape 
after  a  service  life  of  30  years.  How- 
ever, possible  fire  hazard  and  increased 
cost  of  materials  and  labor  have  consid- 
erably decreased  their  use. 


Concrete  Pipe  Culverts 

Concrete  pipe  culverts  have  proved 
very  satisfactory  in  some  situations. 
Extra-strength  reinforced  concrete  cul- 
vert pipe,  manufactured  under  specifi- 
cations ASTM  C-76-41,  is  obtainable 
throughout  the  United  States.  How- 
evei',  considerable  care  must  be  exer- 
cised in  its  installation,  as  a  uniformly 
compacted  foundation  must  be  obtained 
before  installation.  Furthermore,  the 
larger  sizes  of  pipe  will  be  found  to  be 
extremely  heavy  and  will  require  a  loco- 
motive crane  or  similar  equipment  for 
placement.  Ihe  service  lite  cf  concrete 
pipe  was  reported  at  40  to  60  years,  or 
longer,  if  properly  installed. 

Corrugated  metal  culvert,  both  pipe 
or  multiple-plate  type,  are  available  in 
all  commercial  sizes  and  gages.  The 
majority  of  railroads  reporting  stated 
that  corrugaLed  metal  culverts  have 
been  used  for  trestle  replacements.  They 
recommended  that  this  type  culvert  be 
coated  to  increase  its  life.  The  service 
lue  101  ;Ms  type  pipe  was  estimated  at 
from  40  to  60  years.  In  the  case  of  high 
fills,  some  installations  were  made  with 
a  somewhat  larger  culvert  than  re- 
quired for  drainage.  As  a  result,  when 
replacement  is  required  in  later  years, 
a  Lew  pipe  can  be  threaded  into  the  old 
pipe  at  a  nominal  cost  and  without 
opening  up  the   roadbed   or  tunneling. 

Many  cast-iron  pipe  culverts  are  re- 
ported in  service  and  as  having  given 
remarkable  service  life.  However,  no 
new  installations  were  reported,  due 
possibly  to  increased  relative  costs. 

Reinforced  concrete  box  and  arch  cul- 
verts were  reported  to  be  very  satisfac- 
tory, although  somewhat  expensive  due 
to  increased  labor  and  material  costs. 
The  service  life  of  such  culverts  can  be 
expected  to  be  at  least  60  years,  pro- 
viding good  workmanship  and  materials 
are  employed  in  their  construction. 

Conclusions 

In  considering  the  types  of  bridges 
for  replacing  timber  trestles  no  fixed 
rule  or  standard  can  be  given.  Each 
situation  must  be  studied  in  line  with 
traffic  requirements,  safety  of  opera- 
tion, replacement  cost  and  annual 
maintenance  costs. 

On  light-traffic  lines  timber  trestles 
have  been  economical  and  have  proved 
satisfactory  for  their  many  years  of 
service  life.  Where  safety  of  operation 
and  traffic  continuity  on  high-speed 
lines  are  essential,  permanent  or  semi- 
permanent construction  should  be  given 
preference  for  replacements  of  timber 
trestles.    Many  types  of  permanent  or 
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semi-permanent  construction  are  avail- 
able for  such  replacements.  Careful 
study  often  indicates  possible  replace- 
ment without  traffic  interference. 

Annual  maintenance  costs  on  railroad 
structures  aggregate  many  millions  of 
dollars.     Realization    of   this    fact   will 


tend  to  force  the  replacement  of  tem- 
porary construction,  which  requires  so 
large  a  part  of  this  continuing  mainte- 
nance cost.  Money  spent  in  improving 
American  railroads  is  money  invested 
in  America's  future. 
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IT  WAS  reported  to  this  association  in 
1946  that  there  had  bsen  a  steady  in- 
c^-case  in  the  use  cf  Diesel  locomotives 
since  the  first  streamlined  Diesel-drawn 
passer g9r' train  went  into  regular  serv- 
ice in  1934.  In  the  two  years  since  that 
report  was  made  the  total  number  of 
Diesel  locomotives  in  service  on  the 
railways  of  the  United  States  has  in- 
creased 68  per  cent  and  some  individual 
classes  have  mere  than  doubled  in  num- 
ber. The  accompanying  table  shows  the 
changes  that  have  occurred. 

Diesel  Locomotives  in  Service 

Feb.  1, 1946     May  1,  1948 


Loco. 

Units 

Loco. 

Unit>i 

Passeneer           213 

378 

628 

1,105 

Fr8i.--ht               318 

1,016 

87C 

2,236 

Pass,  or  Freight  89 

126 

65 

101 

Switching        2,373 

2,383 

3,069 

3,087 

Total 


2,993     3,903    4,652     6,529 


As  can  be  seen  from  the  table,  the 
greatesL  percentage  increase  has"  oc- 
cuired  in  road  locomotives,  both  passen- 
ger and  freight.  The  precipitous  rise  in 
the  number  cl  Diesel  road  locomotives 
has  brought  about  a  serious  problem  in 
the  storage  and  handling  of  fuel  oil. 
When  the  rapid  increase  m  the  number 
of  loccmctives  is  considered  in  the  light 
of  threatened,  if  not  actual,  shortages 
of  fuel  oil,  there  will  be  little  doubt  as 
to  the  seriousness  of  the  problem  of 
providing  adequate  storage  capacities 
and  facilities.  Few  railway  planners 
could    possibly    foresee    increasing    re- 


quirements. Those  that  anticipated  the 
expanding  use  cf  fuel  oil  relied  on  ade- 
quate distribution  methods  to  provide 
I'or  their  needs.  Recent  experiences  have 
shewn  that  such  reliance  has  not  always 
been  justified. 

A  typical  example  of  how  the  need  for 
storage  facilities  has  expanded  is  pro- 
vided by  a  relatively  large  Class  I  rail- 
road which,  only  eight  years  ago,  had 
only  six  two-unit  Diesel  locomotives.  To 
service  these  Iccomotivts  six  fuel-oil 
Etatio?is  were  installed,  each  embadying 
two  storage  tanks  of  20,000  gaL  capaci- 
ty apiec3.  A  motor-operated  pump,  hav- 
ing: a  capacity  of  100  g.p.m.,  was  used 
for  transferring  oil  from  tank  cars  to 
the  storage  tanks  and  from  the  latter  to 
the  locomotive  fuel  tanks.  Emphasis  was 
placed  en  the  cleanliness  cf  the  oil  as  it 
was  delivered  to  the  locomotives.  The 
precautions  taken  to  insure  that  clean- 
liness induced  nothing  more  than 
screens  located  at  both  inlets  in  the  top 
of  each  tank  and  in  the  cutlet  at  the 
bottom  of  the  tank,  and  a  three-inch 
strainer  oi  filter  of  the  basket  type  in- 
stalled in  the  discharge  line  adjacent 
to  the  pump.  In  addition,  the  hose  noz- 
zle, vv^hen  not  in  use,  was  closed  with  a 
cap  to  prevent  the  entrance  of  foreign 
matter. 

Consider  the  situation  on  that  rail- 
way today.  It  now  has  71  Diesel,  passen- 
ger units,  148  freight  units,  and  108 
switchers.  An  additional  85  units  either 
have  been  recently  received  or  are  on 
order. 
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Storage  capacity  has  grown  from  a 
total  of  120.000  gal.  in  1940  to  2,100,- 
000  gal.  at  25  locations  in  1&46.  At  that 
time  tho  total  monthly  consumption  ap- 
proximated 4,971,000  gal.  Thus,  since 
the  storage  capacity  was  a  little  less 
than  two  weeks'  requirements,  a  bur- 
den was  placed  on  the  existing  facilities. 

New  storage  tanks  are  now  being 
built  at  18  different  locations,  varying 
in  size  from  20,000  gal.  to  1,000,000  gal. 
Upon  completion  the  oil  storage  will 
range  from  the  minimum  of  8,000  gal. 
to  2,030,000  gal.  at  the  point  of  largest 
storage.  There  will  then  be  a  combined 
capacity  at  43  locations  of  7,160,000 
gal.,  which  will  supply  almost  two 
months'  requirements  at  the  present 
rate  of  use. 

Such  rapid  expansion  as  this  paral- 
leled on  many  other  roads,  has  brought 
with  it  many  different  schemes  suited  to 
the  individual  needs  and  standards  of 
each  road  or  sometimes  to  each  location. 
However,  out  of  the  many  new  installa- 
tions being  made  throughout  the  coun- 
try, a  general  plan  is  gradually  crystal- 
lizing which  represents  a  composite  of 
the  ideas  of  the  many  designers. 

Facilities  Generally  Included 

In  this  plan  the  total  capacity  of  bulk 
storage  to  be  provided  is  largely  deter- 
mined by  consumption  and  space  re- 
quirements. Usually  it  varies  between 
the  minimum  of  a  week's  supply  to 
the  maximum  of  three  months'  require- 
ments. The  total  storage  is  seldom  car- 
ried in  a  single  tank  unless  the  quan- 
tity is  small.  Multiple  tanks  provide  a 
more  feasible  and  uniform  supply  with- 
out conflicting  with  pumping  opera- 
tions during  periods  when  cleaning  and 
maintenance  work  is  being  carried  out. 
The  minimum  size  of  individual  tanks 
is  usually  10,000  gal.  The  maximum  size 
is  an  individual  problem  dependent  on 
local  conditions,  and  is  steadily  going 
up. 

Tanks  may  be  located  above  or  below 
ground,  the  governing  factors  generally 
being  local  fire  codes  and  available 
space.  Where  possible,  above-ground 
tanks  are  preferred  for  the  following 
reasons:  (1)  Accessibility  for  inspec- 
tion and  repair  of  the  exteriors;  (2) 
accessibility  for  draining  condensate  and 
sludge  from  the  bottoms  of  the  tanks; 
and  (3)  exclusion  of  water  that  may 
otherwise  enter  through  undiscovered 
underground  leaks. 

Above-ground  tanks,  up  to  25,000  gal. 
in  capacity,  are  usually  supported  hori- 
zontally in  concrete  cradles.  Those  tanks 
having  capacities  in  excess  of  25,000 
gal.  are  of  the  vertical  type  supported 
on  a  foundation  of  crushed  rock  or  sand, 


usually  mixed  with  oil  and  retained 
around  the  periphery  of  the  tank  by  a 
small  concrete  wall. 

Above-ground  tanks  are  made  to  con- 
form in  strength  to  the  American-Pe- 
troleum-Institute  (A.P.I.)  specifica- 
tions, and  to  conform  in  most  other  re- 
spects to  the  requirements  of  local  fire 
codes  or,  in  their  absence,  to  the  re- 
quirements of  the  National  Board  of 
Fire  Underwriters.  Dikes  are  always 
specified  by  these  latter  authorities  and 
vary  in  retention  volume  from  100  to 
150  per  cent  of  the  tank  capacity.  The 
construction  of  the  dike  may  vary  from 
economical  earth  barriers  to  expensive 
concrete  retaining  walls. 

The  manner  of  transferring  the  oil 
from  tank  cars  to  storage  tanks  varies 
on  individual  roads.  Most  of  them  pre- 
fer, however,  to  pump  the  oil  through 
the  domes  of  the  tank  cars  for  two  rea- 
sons: (1)  Sediment  collects  in  the  bot- 
toms of  the  cars  and  drains  off  with  the 
oil  when  it  is  transferred  through  the 
bottom  openings;  and  (2)  the  spillage 
that  results  from  making  connections 
to  the  tank  bottom  is  wasteful  and 
creates  a  fire  hazard. 

Unloading  racks  in  most  cases  are 
similar  to  those  used  for  many  years  by 
oil  companies  except  the  few  instances 
were  aluminium  drop  pipes  have  been 
used  for  lightness  and  to  reduce  the 
hazard  of  sparks  made  by  iron  pipes 
striking  the  tank  cars.  The  average  ar- 
rangement of  pumping  and  servicing  fa- 
cilities can  be  shown  best  by  giving  a 
brief  description  of  two  recently  com- 
pleted installations,  one  typical  of  the 
methods  employed  in  warm  territories 
and  the  other  of  those  used  in  cold 
areas. 

Typical  Southern  Installation 

In  the  southern  mstallation,  oil  cars 
are  unloaded  at  a  five-position  dome- 
unloading  station.  The  transfer  of  oil  to 
the  storage  tanks,  which  have  a  com- 
bined capacity  of  120,000  gal.,  is  effected 
by  a  200-g.p.m.  rotary  pump,  housed  in 
a  16-ft.  by  16-ft.  concrete-block  pump- 
house.  A  similar  pump,  also  located  in 
the  pumphouse,  transfers  oil  from  the 
main  storage  tanks  to  two  5,000-gal. 
delivery  tanks  located  at  the  main-.track 
fuel  stations. 

When  the  liquid  level  drops  in  either 
of  the  delivery  tanks  while  a  locomotive 
is  being  fueled,  a  float  switch  starts  the 
pump  at  the  main  pumphouse  to  trans- 
fer oil  from  storage.  When  one  tank  be- 
comes full,  a  float  valve  prevents  it 
from  overflowing  while  the  other  is  be- 
ing filled.  Pumping  continues  until  both 
tanks  are  full. 
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The  piping  in  the  pumphouse  is  ar- 
ranged in  such  a  manner  that,  if  nec- 
essary, each  pump  may  be  used  inter- 
changeably. For  each  pump  there  is  a 
pipe-line  strainer,  an  air-release  tank 
and  an  expendable  cartridge  filter. 
Pressure  valves  are  installed  on  each 
side  of  the  filter  so  that  the  progressive 
clogging  of  the  filters  may  be  watched 
and  the  cartridges  changed  accordingly. 

In  being  transferred  from  the  unload- 
ing point  to  the  pumphouse,  the  fuel 
oil  passes  through  a  6-in.  wrought-iron 
line,  laid  in  a  concrete  trench.  Else- 
where the  line  is  overhead  except  where 
it  extends  under  the  tracks,  enclosed  in 
a  14-in.  cast  iron  pipe  conduit,  or  where 
it  by-passes  the  station  area,  being  car- 
ried underground  in  a  15-in.  insulating 
conduit.  The  overhead  sections  of  the 
line  are  carried  on  rollers  attached  to 
steel-pipe  brackets  welded  to  posts  made 
of  scrap  rail  set  in  concrete. 

Two  refueling  stations  —  one  for 
trains  in  each  direction — are  so  located 
that  three-unit  locomotives  can  be  serv- 
iced while  the  station  stop  is  made. 
Each  fueling  station  consists  of  a  con- 
crete platform  10  ft.  wide  and  220  ft. 
long,  along  the  center  of  which  five 
fuel-oil  columns  are  located  so  as  to 
serve  the  fuel  tanks  of  various  locomo- 
tives. Water  servicing  facilities  are  also 
provided. 

Oil  is  pumped  from  the  5,000-gal.  de- 
livery tanks  by  a  500-g.p.m.  pump  driv- 
en by  a  10-hp.  electric  motor  which  is 
housed  in  a  7-ft.  by  7-ft.  concrete-block 
pumphou.se.  The  operation  of  the  pump 
is  remotely  controlled  from  the  fueling 
platform  by  a  push  button. 

The  fuel-oil  columns,  of  the  swing- 
pipe  or  "boom"  type,  are  made  of  4-in. 
wrought-iron  pipe  and  rise  to  a  hegiht 
of  9  ft.  11  in.  above  the  platform.  An 
8-ft.  length  of  2% -in.  hose  is  attached 
to  the  end  of  the  boom  by  a  single-swing 
elbow.  At  the  end  of  each  hose  is  a  2%- 
in.  fuel  nozzle,  which  may  be  opened 
and  closed  quickly  by  hand,  and  a  quick- 
assembly  connection  for  attaching  the 
hose  to  the  fuel  tanks. 

Typical  Northern  Installation 

The  northern  installation  is  typical  of 
several  that  have  been  constructed  re- 
cently where  extremely  cold  weather 
can  be  expected.  These  particular  fuel- 
ing stations  are  located  so  that  only 
trains  in  one  direction  are  fueled  at 
each  station,  and  individual  storage  ca- 
pacity is  thus  reduced  below  the  aver- 
age. 

One  or  two  tanks,  each  with  a  capaci- 
ty of  25,000  gal.,  are  provided  at  each 
station.  They  may  be  above  or  below 
ground,  depending  on  local  conditions. 


The  above-ground  tanks  are  protected 
with  two-inch  secondhand  boiler  insula- 
tion which  is  covered  with  sheet  steel 
from  old  locomotives  and  painted  with 
aluminum  paint.  The  tanks  rest  on  steel 
saddles  supported  on  concrete  pedestals. 
The  tanks  tip  slightly  toward  the  end 
having  an  outlet  drain.  Steam  pipe  coils 
are  provided  within  the  tank  to  keep 
the  oil  warm  enough  to  be  pumped  and 
filtered  easily.  Steam  in  the  coils  is  reg- 
ulated by  a  thermostatic  valve.  This 
conforms  to  the  recommendations  of 
the  oil  industry  that  provisions  be  made 
to  heat  fuel  oil  in  territories  where  the 
temperature  may  fall  below  0  deg.  F. 
The  tanks  are  provided  with  gauges, 
manholes,  vents  and  inside  ladders  and 
are  designed  to  conform  to  the  specifi- 
cations of  underwriters  whose  label 
they  bear.  Each  tank  is  grounded  to 
permanent  moisture  and   is   diked. 

To  unload  a  tank  car  at  such  installa- 
tions it  is  emptied  through  the  dome  at 
an  unloading  rack  of  which  the  horizon- 
tal and  downspout  portions  are  made  of 
light  4-in.  tubing  to  facilitate  handling 
them  in  and  out  of  the  car.  The  princi- 
pal equipment  is  installed  in  an  insu- 
lated, prefabricated,  steel  building, 
which  is  heated  by  steam  pipe  coils. 

The  piping  arrangement  in  the  pump- 
house is  such  that  the  oil  coming  from 
the  tank  car  first  passes  through  a 
strainer  then  through  either  of  two  250 
g.p.m.  rotary  pumps  connected  in  par- 
allel, thence  through  an  air  release 
tank,  two  filters,  and  a  meter  to  the 
storage  tank.  In  pumping  oil  from  stor- 
age to  a  locomotive,  both  pumps  are 
used.  In  this  operation  the  oil  from  the 
pumps  again  goes  through  the  same  air 
release  tank,  and  two  filters,  but 
through  two  different  meters  to  three 
platform  delivery  hose  pits.  It  has  been 
found  more  economical  to  provide  the 
two  3-in.  meters  in  the  fueling  line  than 
to  install  a  single  meter  capable  of  reg- 
istering 500  g.p.m. 

The  platform  hose  pits,  placed  to  con- 
form to  fueling  inlets  on  locomotives, 
are  made  of  concrete,  with  hinged,  steel- 
plate  covers.  Each  pit  has  steam  coils  to 
keep  the  oil  lines  warm  in  winter  and 
each  contains  a  reel  on  which  25  ft.  of 
2 1/2 -in.  hose  is  wound.  These  reels  are 
operated  by  brake  wheel  cranks  and  a 
pinion  gear  shaft.  The  cranks  are  hung 
in  the  pits  when  not  in  use.  The  end  of 
each  hose  hangs  on  a  hook  just  inside 
its  pit  cover  when  not  in  use.  Remote 
control  push  buttons  are  provided  at 
the  oil  delivery  pits  to  start  and  stop 
the  pumps.  Special  lighting  facilities 
are  installed  for  night  operation.  All 
undegroand  pipe  lines  are  coated  with 
an  application  of  asphalt  and  burlap. 
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Fire  Protection 

Neither  of  these  two  examples  in- 
cludes any  fire  protection  facilities  oth- 
er than  the  grounding  of  storage  tanks. 
Fire  protection  systems  constitute  one 
of  the  most  rscent  and  most  rapidly  ex- 
panding new  developments  in  fuel-oil 
installations.  Such  protection  may  be- 
gin bv  bonding-  and  grounding  the  track 
on  which  the  tank  cars  are  unloaded. 
Mlsl  but  not  all  roads  do  this.  Those 
that  do  not,  justify  their  actions  by 
the  fact  that  Diesel  fuel  oil  is  a  class 
111  liquid,  having  a  flash  point  higher 
than  70  deg.  F.  Under  most  codes, 
tracks  are  not  required  to  be  bonded 
where  only  class  III  liquids  are  un- 
loaded. Where  tracks  are  bonded,  it  is 
usual  that  storage  tanks  and  pipe  lines 
are  grounded  to  "permanent  moisture." 
Practically  all  tanks  are  provided  with 
screened  vents  approved  by  fire  under- 
writers. 

There  is  a  growing  tendency  among 
railways  to  provide  additional  fire-fight- 
ing apparatus  to  safeguard  adjacent 
property  against  the  spread  of  any  fire 
which  may  start  in  fuel-oil-storage 
arsas.  In  some  installations  dry-pipe 
foam  systems  are  installed  with  small 
fi)'e  houses  located  some  distance  from 
the  danger  area.  At  other  places  auto- 
matic fcg-r.ozzle  systems  have  been  in- 
stalled where  adequate  water  pressure 
is  available.  Often  both  of  these  sys- 
tems are  combined. 

All  insurance-company  engineers  in- 
sist that  there  are  fire  hazards  in  vary- 
ing degree  in  connection  with  the  har- 
dhng  Oj.  Diesel  fuel  oil  from  the  time  it 
is  received  on  the  unloading  track  until 
it  is  delivered  into  the  tanks  of  loco- 
motives. The  chief  engineer  of  one  in- 
surance company  doing  a  large  railway 
business  v/as  asked  for  suggestions  as 
to  iiow  fuel-oil  facilities  should  be  pro- 
tected. He  said  that,  first  of  all,  "no- 
smoking"  and  "no-open-flame"  signs 
should  be  posted. 

In  addition  he  offered  the  following 
Euggesticns:  "Fire  protection  for  such 
facilities  should  consist  of  a  conven- 
iently located  20-lb.  carbon-dioxide  ex- 
tinguisher, cr  an  equivalent  size  of  an 
approved  dry-powder  type  for  the 
smaller  installations,  and  additional 
protection  where  the  installations  are 
large  enough  to  justify  it. 

"A  few  construction  and  installation 
features  have  a  direct  bearing  on  the 
hazard  cf  fire.  A  fuel-oil  pumphouse 
should  be  of  fire-resistive  construction 
and  be  provided  with  explosion-proof 
electrical  installations.  Care  should  be 
taken  to  see  that  a  check  valve  is  in- 
stalled in  the  pipe  between  the  unload- 


ing rack  and  the  first  valve  at  the 
pump,  and  another  check  valve  installed 
between  the  filter,  or  the  equalizing 
pressure  tank,  and  the  storage  facilities. 
These  valves  are  necessary  to  prevent 
a  back-flow  of  oil  through  the  pumps  in 
case  the  manually-operated  valves  are 
accidentally  left  open. 

"In  some  cases  gasoline-driven  stand- 
by engines  are  provided  for  service  in 
case  of  power  failure  and  the  resultant 
immobility  of  the  electric-driven,  fuel- 
oil  pumps.  Where  such  gasoline  engines 
are  provided,  they  should  be  installed  in 
a  separate  room  cut  off  from  the  fuel- 
oil  pumphouse  proper  by  a  fire  wall. 
The  shaft  from  the  gasoline  engine  to 
the  fuel-oil  pump,  which  of  necessity 
must  run  through  the  fire  wall,  should 
be  equipped  with  a  stuffing  box. 

"Diesel  fuel-oil  storage  tanks  of  100,- 
000  gal.  or  larger  capacity  should  be 
installed  where  they  will  not  expose 
other  property  and  should  be  diked  sep- 
arately. A  drain  pipe  having  a  valve 
should  be  placed  in  the  dike  so  that  any 
water  accumulations  in  the  enclosed 
space  may  be  drained  easily. 
^  "An  automatic  built-in  foam-generat- 
ing sj'stem  should  be  installed  as  fire 
protection  at  each  Diesel  fuel-oil  stor- 
age tank  having  a  capacity  of  100,000 
gal.  or  more.  When  such  tanks  or  other 
facilities  are  Iccated  where  yard  hy- 
drants are  available  at  which  pressures 
above  45  lb.  at  the  nozzle  can  be  se- 
cured, each  hose  house  should  be 
equipped  with  an  approved  fog  nozzle. 

"Diesel  fuel-oil  piping  should  be  weld- 
ed at  all  connections  possible.  The  trend 
is  to  install  such  pipes  en  permanent 
non-combustible  supports  above  ground 
so  that  in  case  any  leak  develops  it  can 
b?  quickJy  detected.  In  some  of  the  ear- 
lier piping  installations  screw  joints 
were  used,  and  in  a  few  cases  serious 
leaks  developed  even  though  the  joints 
were  ccated  with  a  mixture  of  Venice 
turpentine,  litharge  and  shellac,  cr  a 
mixture  of  litharge  and  glycerine.  It 
has  been  tound  generally  that  Diesel 
fuel  cil  will  seep  through  any  connec- 
tion except  a  welded  joint." 

Probably  the  mcst  recent  development 
in  Diesel  fuel-oil  storage-tank  protec- 
tion is  the  automatic  fog  and  fog-foam 
combinaticn.  In  tiiis  system  hydraulic 
arms  are  arranged  so  as  to  move  out 
over  the  tank  when  the  temperature 
reaches  a  predetermined  figure.  At  the 
outer  end  of  the  arm  a  rotary  fog  noz- 
zle is  attached  which  will  deliver  200- 
g.p.m.  for  a  40-ft.  diameter  coverage. 
The  valve  mechanism  and  water-flow 
conti'ol  is  located  below  frost  line  in  a 
closed  galvanized  case.  Full  provision 
for    drainage    is    provided.    For    tanks 
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more  than  40-ft.  in  diameter  a  manual- 
ly-operated foam  system  is  usually  add- 
ed. In  this  system,  water  fog  first  cools 
the  material  and  then  mechanical  foam 
is  used  through  the  same  nozzles  that 
were  utilized  for  dispensing-  the  fog. 

One  road,  recognizing  the  hazard  of 
fire  cau?ed  by  oil  being  spilled  at  main 
track  fueling  stations,  has  installed  a 
method  of  collecting  the  spilled  oil.  This 
consists  of  a  concrete  apron  under  the 
ti'ack,  and  a  drainage  ditch  along  one 
side  to  collect  the  oil  and  carry  it  to  a 
catch  basin.  Frcm  the  catch  basin  the 
oil  flows  to  a  settling  basin  and  thence 
to  a  p_ropri'3tary  interceptor  and  separa- 
tor. 1*  rom  this  device  the  water  is 
drained  into  a  sewer  and  the  oil  is 
pumped  into  drums.  The  installations 
now  in  service  are  rated  at  200  g.p.m. 
but  v/ill  take  an  occasional  flow  of  1000 
g.p.m.  Such  a  system,  complete  with 
pum;ps,  valves,  electric  panel-board  and 
other  fittings  is  said  to  cost  about 
S2,500. 

While  railway  fuel-oil  storage  facili- 
ties have  been  expanding  rapidly,  the 
oil  companies  have  been  continuing 
their  research  and  experiments  to  im- 
prove their  facilities  and  those  of  their 
customers.  One  of  the  most  significant 
developments  of  their  research  work 
has  been  that  pertaining  to  corrosion  of 
oil  facilities,  particularly  tanks. 

The  replacement  or  reconditioning  of 
oil-storage  tank  bottoms  due  to  extei- 
nal  corrosion  has  baen  an  expensive 
maintenance  item  to  the  oil  industry. 
The  annual  loss,  from  this  source,  to 
the  nation's  pipe  lines  and  storage 
tanks  has  been  estimated  at  $200,000,- 
COO. 

After  a  study  of  various  methods  of 
minimizing  this  loss,  several  oil  com- 
panies have  resorted  to  the  universal 
use  of  cathodic  protection.  In  one  instal- 
lation a  number  of  20,000-bbl.  tanks 
M^as  protected  at  a  cost  of  about  $300 
each.  Around  each  tank  12  holes  7  feet 
deep  were  drilled  by  hand  augers  about 
21/2  ft.  from  the  tank  and  about  171/2  ft. 
apart.  Magnesium  anodes  weighing  60 
lb.  apiece  were  placed  in  the  holes  and 
surrounded  with  a  wet  backfill  consist- 
ing of  75  per  cent  bentonite  and  25  per 
cent  gypsum.  The  anode  leads  were 
bolted  to  the  angle  irons  at  the  base  of 
the  tanks.  Electrical  measurements 
which  have  been  taken  indicate  that 
such  a  system  offers  adequate  corro- 
sion protection,  and  it  is  estimated  that 
the  anode;^  will  last  for  15  years. 

Sludge  Elimination 

Another  development  of  significance 
to   the   railway   users   of   fuel   oil    is    a 


method  of  solving-  the  sludge  problem 
in  oil  storage  tanks.  According  to  good 
authcrityj  such  sludge  is  a  water-in- 
oil  emulsi::n  in  which  minute  globules 
of  water  are  completely  covered  with 
oil.  Sludge  forms  from  the  condensa- 
ticn  of  moisture  on  the  inside  of  the 
tanks  and  then  causes  a  great  deal  of 
trouble  in  filters,  and,  if  not  removed, 
in  the  injector  nozzles  of  Diesel  engines. 
One  of  the  reported  solutions  to  this 
prcbiem  is  to  pour  certain  chemical  ad- 
ditives into  the  oil  storage  tanks  in 
small  quantities.  These  additives  are 
said  to  disolve  the  sludge  already  pres- 
ent in  the  tank  and  equipment  and  to 
prevent  new  deposits.  Its  proponents 
insist  that  these  chemicals  keep  the  en- 
tire system  clean,  from  tank  top  to 
injfc'ctor  nozzles,  and  eliminate  the  job 
of  cleaning  tanks  frequently.  If  such  be 
trcG;  the  use  of  such  ciiemical  additives 
may  well  be  ccnsidared  by  railway  users 
CI  fuel  oil.  This  is  particularly  perti- 
nent in  th^se  instances  where  storage 
capacities  are  large  and  oil  is  stored  for 
long  periods, 

DISCUSSION 

President  Hancock  inquired  if  any 
i'oads  were  providing  drainage  through 
the  dikes  around  storage  tanks  to  carry 
off  storm  water.  W.  D.  Gibson  (C.  B.  & 
Q.)  replied  that  this  practice  is  con- 
trary to  law  in  many  states.  H.  B. 
Christianson  (C.  M.  St.  P.  &  P.) ,  in 
speaking  of  the  importance  of  collecting 
spilled  oil,  told  of  the  experience  of  one 
road,  en  which,  over  a  panod  of  years, 
a  large  quantity  of  oil  spilled  at  a  fuel- 
ing poinc  had  saturated  the  surround- 
ing ground.  Wiien  pumped  cut,  the  ac- 
cumulated oil  totaled  more  than  9,000 
gal.  E.  II.  Barnhart  (B.  &0.)  told  of  a 
similar  experience  in  which  spilled  oil 
found  its  way  into  a  city  sewage  sys- 
tem, and,  through  it,  to  a  disposal  plant, 
with  harmiul  effects  en  the  latter. 

L.  C.  Winkelhaus,  (C.  &N.  W.)  ques- 
tioned the  practice,  at  fueling  stations, 
of  winding  hose  lines  on  reels  when 
they  are  full  of  oil.  Chairman  Michael 
and  ethers  responded  that  this  practice 
is  followed  at  a  number  of  locations 
with  success.  Another  question  by  Mr. 
Winkelhaus  dealt  with  the  need  for 
heating  fuel  oil  during  cold  weather, 
Mr.  Michael,  in  reply,  stated  that  this 
oil,  as  furnished,  has  a  pour  point  ot 
0  deg.  F.  and  that  failure  to  heat  it 
may  result  in  harmful  effects  to  pumps 
and  filters  and  to  locomotives,  possibly 
resulting  in  road  failures. 
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Good  Housekeeping  to  Promote  Safety 
and  Fire  Prevention 
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DURING  the  first  eleven  months  of 
1947  accidents  resulted  in  injuries  (with 
more  than  three  days  disability)  to  32,- 
642  employees  of  our  nation's  railroads, 
and  death  to  a  total  of  632.  Although 
this  is  a  reduction  of  7  per  cent  in  in- 
juries and  a  4  per  cent  decrease  in 
deaths  compared  with  those  in  1946,  the 
figures  are  appalling  and  are  an  indica- 
tion that  accident  prevention  programs 
are  still  in  their  infancy  on  the  rail- 
roads. 

What  corrective  measures  must  be 
taken  before  we  can  erase  these  figures 
from  the  records  and  stop  the  suffer- 
ing and  loss  of  life  involved?  What  are 
the  costs  of  these  accidents  to  the  rail- 
roads and  employees  in  medical  ex- 
penses, wage  losses,  increased  insurance 
rates,  and  so-called  indirect  losses? 
There  are  many  answers  to  these  ques- 
tions, but  one  of  the  most  important — 
in  preventing  accidents  and  their  re- 
sulting costs — is   "good  housekeeping." 

For  the  purpose  of  this  report,  good 
housekeeping  may  be  defined  as  clean- 
liness, neatness  and  order  as  applied  to 
buildings,  locker  rooms,  shops  and  field 
jobs,  so  as  to  reduce  or  eliminate  the 
hazard  of  personal  injury,  property 
damage  or  fire.  Good  housekeeping  is,  in 
itself,  largely  a  matter  of  attention  to 
details  and  alertness  to  detect  poten- 
tial hazards.  The  best  eff'orts  of  the  nu- 
merically few  persons  assigned  directly 
to  this  work  are  much  less  effective 
than  a  proper  interest  on  the  part  of  su- 
pervisors, foremen  and  other  employees. 

A  Fundamental  Requisite 

A  fundamental  requisite  of  any  suc- 
cessful safety  and  fire  prevention  pro- 
gram is  good  housekeeping.  Primarily, 
this  is  management's  problem,  for  good 
housekeeping  and  orderliness  are  fun- 
damentals of  good  management.  Em- 
ployees,   however,    must    also    do    their 


part  toward  keeping  their  work  places 
clean  and  orderly. 

First,  let  us  consider  this  matter  as 
it  applies  to  operations  under  the  di- 
rect control  of  the  bridge  and  building 
department,  and  then  as  it  relates  to 
other  departments,  bridge  and  building 
operations  being  sharply  divided  be- 
tween those  in  their  own  shops,  locker 
rooms  and  boarding  car  outfits,  and 
those  in  the  field  or  in  buildings  used  by 
other  departments. 

In  many  instances,  railway  facilities, 
including  buildings,  are  antiquated. 
That  such  is  the  case,  with  its  influence 
on  accident  hazards,  is  beyond  the  con- 
sideration of  this  report.  So  far  as  this 
committee  is  concerned,  we  must  con- 
sider that  it  is  necessary  largely  to  do 
the  best  we  can  with  what  we  have, 
rather  than  recommend  large  expendi- 
tures for  replacement.  We  must  con- 
sider what  we,  ourselves,  can  do  to  pro- 
mote safe  conditions,  without  capital 
expenditu]-es  or  special  authorizations. 

Immediate  action  on  the  part  of  the 
supervisor,  with  the  means  available  at 
the  time  and  place,  shows  his  men  that 
he  is  actively  interested  in  their  welfare. 
For  example,  tool  racks  can  be  impro- 
vised during  inclement  weather  when 
the  men  would  otherwise  be  idle.  Steel 
lockers  are  inexpensive  and  can  gener- 
ally be  obtained  if  the  matter  is  proper- 
ly presented  to  those  in  authority.  Metal 
bins  for  oily  waste,  and  bins  for  the  col- 
lection of  chips,  shavings  and  sawdust 
in  carpenter  shops,  can  be  improvised 
at  little  expense  and  with  great  benefit 
in  preventing  accidents  and  fires. 

Storage  of  Materials 

A  frequently  neglected  feature  is  the 
proper  storage  of  material  and  sup- 
plies. This  is  a  source  not  only  of  acci- 
dents and  fires,  but  of  large  wastages 
of  material.  Men  working  about  or  over 
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poorly  stacked  material  are  not  only 
hazarding  injury  but  are  wasting  time 
needed  for  productive  work.  The  pro- 
vision of  racks  and  bins  for  all  material 
not  only  puts  this  material  out  of  the 
way,  so  that  injuries  are  avoided,  but 
also  makes  it  possible  to  get  out  mate- 
rial for  a  job  with  much  less  hazard  of 
injury  and  with  a  large  saving  of  time. 

An  added  benefit,  which  should  be  at- 
tractive to  management,  is  that,  with 
properly  arranged  and  marked  racks 
and  bins,  a  foreman  can,  with  little  ef- 
fort, insure  that  he  will  always  have  on 
hand  the  material  necessary  for  his 
work.  At  the  same  time  it  permits  the 
supervisor  and  representative  of  the 
stores  department  to  make  sure  that 
excessive  amounts  of  material  are  not 
kept  on  hand,  with  consequent  eco- 
nomic  loss. 

In  field  operations,  the  job  of  house- 
keeping should  start  as  soon  as  the  men 
arrive  at  the  scene  of  their  work.  Bridge 
and  building  material  should  be  kept 
neatly  piled  and  sorted,  both  on  the 
ground  and  in  work  cars.  Methods  must 
be  worked  out  for  the  proper  handling, 
placing,  piling  and  storage  of  materials, 
with  careful  consideration  to  the  volume 
and  location.  Men  are  constantly  being 
injured  by  tripping  over  loose  objects 
or  slipping  on  greasy  or  dirty  floors ;  by 
falling  material  and  tools  not  properly 
placed ;  by  running  against  poorly  piled 
materials;  and  by  hundreds  of  hidden 
causes  which  are  the  result  of  poor 
housekeeping. 

Within  and  around  buildings  used  by 
other  departments,  the  responsibility  of 
the  bridge  and  building  department  is 
ordinarily  confined  to  the  maintenance 
of  existing  facilities  and  the  construc- 
tion of  new  facilities  under  budget  au- 
thority. However,  a  cooperative  attitude 
on  the  part  of  B.  &  B.  employees  will 
greatly  assist  those  responsible  for  op- 
eration of  the  facility.  Our  assistance  in 
the  good  housekeeping  efforts  of  other 
departments  not  only  helps  to  reduce 
loss  and  expense  to  the  railroad  as  a 
whole,  but  frequently  reduces  demands 
on  our  department  for  repairs  or  con- 
struction. 

To  this  point  in  our  report  we  have 
dealt  with  the  subject  of  good  house- 
keeping and  its  relationship  to  the  safe- 
ty of  the  individual.  This  subject,  how- 
ever, has  another  relationship,  which  is 
equally  important  to  the  railroads  and 
their  employees,  and  that  is  the  matter 
of  fire  prevention.  Fire  prevention  in- 
volves not  only  protection  from  injuries 
to  the  employee,  but  protection  for  their 
places  of  work. 

During  1947,  249  railroads  in  the 
United  States  and  Canada,  representing 


266,000  mi.  of  first  main  tracks,  re- 
ported the  following  number  of  fires 
and  their  causes  and  losses : 

529  fires  caused  by  sparks,  hot 

coals  or  burning  oil  drip, 

with   losses   of $313,693 

87  fires  caused  by  brake  shoe 

sparks,  with  losses  of 71,951 

278  fires,  caused  by  coal  or  wood 

stoves,   with   losses   of 216,706 

419  fires  caused  by  smoking  and 

matches  with  losses  of 382,937 

211  spontaneous  fires,  with 
losses    of 198,577 

How  many  injuries  and  how  much 
damage  was  caused  by  all  fires,  and  how 
many  fires  were  the  result  of  poor 
housekeeping,  we  do  not  know — but  we 
do  know  that  the  maintenance  of  a  high 
standard  of  cleanliness  and  order  is 
perhaps  the  most  important  single  ele- 
ment in  fire  prevention.  Rubbish  may 
not  be  the  cause  of  a  fire  itself,  but  it 
supplies  the  fuel  for  a  carelessly  dis- 
carded match,  cigarette  or  stray  spark. 
Even  when  fire  is  attributed  to  some 
other  specific  cause,  poor  housekeeping 
provides  extra  fuel  for  the  blaze  and 
adds  to  the  damage. 

Locker  Maintenance 

The  lack  of  cleanliness  in  lockers,  and 
their  general  use  as  a  storeroom  for 
waste  material,  are  fire  hazards.  This 
is  particularly  true  when  such  lockers 
include  waste,  oily  rags  and  clothes,  or 
clothes  smeared  with  paint.  The  use  of 
cotton  waste  is  very  common,  and  the 
practice  of  storing  small  quantities, 
even  though  clean,  in  cupboards  and 
lockers,  is  a  fire  hazard,  as  inevitably 
more  or  less  dirty  waste  will  be  mixed 
with  it.  Where  not  removed  from  the 
building  immediately,  waste  paper  and 
other  waste  materials  must  be  kept  in 
fire-resistant  containers.  Any  source  of 
heat  is  a  potential  fire  hazard  to  be 
guarded  against  by  preventing  adja- 
cent combustible  materials  from  reach- 
ing dangerous  temperatures. 

In  many  cases  lockers  are  old  and 
built  of  combustible  material.  If  possible 
these  lockers  should  be  replaced  with 
steel  lockers.  The  tops  of  lockers  should 
be  slanted  to  prevent  piling  material  on 
them.  Lockers  should  fit  tight  to  the 
floor  so  that  material  cannot  be  put 
under  them.  If  new  lockers  cannot  be 
obtained,  there  are  almost  always  ways 
to  improve  existing  conditions  with 
slight  expense.  The  provision  of  tables 
for  men  to  eat  their  lunch,  and  properly 
located  trash  cans,  will  help  in  prevent- 
ing accumulations  of  paper,  and  partic- 
ularly of  food  particles  that  attract  ver- 
min.  The  most   important   requirement 
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for  locker  rooms  is  to  place  definite  re- 
sponsibility for  its  condition  on  one  in- 
dividual, and  give  him  the  necessary 
authority  to  see  that  the  room  is  prop- 
erly used. 

Housekeeping  About  Exteriors 

Most  of  us  are  familiar  with  the  re- 
quirements of  good  housekeeping  with- 
in buildings  and,  perhaps,  in  stressing 
the  necessity  for  cleanliness  within,  we 
lose  sight  of  the  requirements  of  good 
housekeeping  about  the  exterior  and 
surroundings,  which  are  equally  impor- 
tant. Water  tanks,  stock  yards,  trestles, 
ice  houses,  snow  sheds,  team  tracks  and 
isolated  buildings  are  often  neglected 
when  it  comes  to  good  housekeeping. 
The  decks  of  bridges  are  often  sadly 
neglected.  Waste  rags,  paper  and  other 
debris  often  become  lodged  in  them  and, 
when  dry,  are  vulnerable  to  ignition 
from  engine  sparks  or  hot  coals  and 
burning  oil  drip.  Dry  vegetation  is  ex- 
tremely hazardous,  and  housekeeping 
should  include  the  removal  of  it  from 
around  and  underneath  cumbustible 
structures,  including  bridges  and  pole 
lines.  Cleaning  up  of  the  site  after  com- 
pleting a  job  is  an  important  feature 
frequently  neglected.  Accumulations  of 
scrap  materials,  even  if  not  a  hazard  to 
the  crew  on  the  job,  are  a  definite  haz- 
ard of  fire  or  accident  to  others. 

Bad  housekeeping  promotes  sponta- 
neous combustion  when  substances  sub- 
ject to  rapid  oxidation  are  involved. 
Every  combustible  substance  will  ignite 
and  burn  if  raised  to  a  suitable  temper- 
ature in  the  presence  of  air.  Fire  pre- 
vention practice  starts,  therefore,  with 
the  basic  principle  of  preventing  com- 
bustibles from  reaching  ignition  tem- 
peratures— and  by  good  housekeeping 
we  eliminate  these  hazards. 

Awards  Recommended 

The  element  of  competition  is  fre- 
quently of  great  benefit  when  it  is  de- 
sired to  engage  the  interest  of  employ- 
ees in  achieving  a  goal.  This  committee 
therefore,  recommends  that  considera- 
tion be  given  to  the  making  of  awards 
for  good  housekeeping  as  applied  to  the 
physical  property  within  the  territory 
of  each  foreman  or  supervisor.  Such  a 
system  would,  however,  be  so  varied 
from  railroad  to  railroad,  or  from  de- 
partment to  depai'tment,  as  to  make  it 
difficult  to  set  up  any  standard  form. 
If  undertaken,  it  should  be  with  the 
understanding  that  considerable  effort 
will  be  required  of  supervisory  officers, 
and  that  a  definite  attitude  favorable  to 
correcting  and  improving  conditions  will 


be  assumed  on  the  part  of  the  manage- 
ment. 

Without  such  an  elaborate  set  up, 
benefits  can  be  obtained  only  by  special 
interest  on  the  part  of  all  supervisory 
officers.  They  should  mete  out  guidance, 
suggestions  and  commendation  to  those 
doing  exemplary  work,  and  sharp  disci- 
pline for  those  foremen  and  men  who 
will  not  cooperate. 

Planned  Program  Necessary 

Good  housekeeping  is  more  than 
cleanliness;  it  is  cleanliness  and  order. 
It  cannot  be  had  by  an  occasional  grand 
clean-up,  but  must  involve  a  planned 
program  for  each  day's  work.  Ever>^ 
employee  must  do  his  part,  as  one  poor 
housekeeper  in  an  organization  not  only 
leaves  much  disorder  in  his  path,  but 
sets  an  example,  disi-uptive  to  the  mo- 
rale of  all. 

A  clean  shop,  office,  warehouse,  yard 
or  right-of-way  does  more  than  merely 
impress  the  public ;  it  prevents  accidents 
and  saves  lives.  To  maintain  such  con- 
ditions requires  the  constant  vigilance 
,of  all. 

DISCUSSION 

President  Hancock  started  the  discus- 
sion by  requesting  information  relative 
to  the  issuance  of  awards  as  incentives 
for  good  performance.  G.  S.  Crites 
(B.  &  O.  retired)  outlined  a  practice 
formerly  used  on  the  Southern  Pacific 
wherein  medals  were  awarded  in  con- 
nection with  annual  inspections  of  the 
various  supervisory  territories  of  the 
road.  Mr.  Crites  also  emphasized  the 
great  loss  suffered  by  the  railroads  be- 
cause of  the  careless  habits  of  smokers. 

F.  M.  Misch  (S.  P.)  advised  that 
awards  were  no  longer  made  on  his 
road,  but  said  that  much  was  accom- 
plished by  personal  commendations  of 
supervisory  officers  for  meritorious 
work.  He  also  stated  that  the  site  at 
each  job  should  be  cleaned  up  daily  in- 
stead of  waiting  until  the  work  is  com- 
pleted. 

L.  R.  Morgan  (N.  Y.  C.)  commenting 
on  fire  protection  for  camp  cars,  indi- 
cated that  calcium  chloride,  carbon  tet- 
rachloride and  carbon  dioxide  fire  extin- 
guishers were  in  general  use.  He  said 
that  the  5-gal.  pump-type  carbon  tet- 
rachloride extinguisher  is  well  suited 
for  use  in  kitchen  cars  where  oil  and 
grease  fires  predominate.  This  type  gen- 
erally is  also  easier  to  recharge,  he 
said.  C.  E.  Gracelon  (Bang.  &  Aroos.) 
commented  on  the  valuable  first-hand 
information  he  received  by  accompany- 
ing the  fire  insurance  inspector  on  a 
trip  over  his  road. 
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IN  THE  enlarging  and  relining  of  tun- 
nels, a  large  number  of  conditions  are 
encountered,  each  of  which  requires 
careful  study  to  provide  the  proper  con- 
struction methods  and  materials. 

In  general,  the  Southern  Pacific  has 
adopted  a  "Rib  Design"  for  enlarging 
and  lining  tunnels  under  traffic.  Large 
sections  of  this  design  have  been  in- 
stalled on  the  Cascade  line  and  on  a 
number  of  the  other  divisions.  This  pro- 
cedure has  proved  to  be  both  economical 
and  sufficient  for  the  purpose. 

By  this  method  the  enlargement  is 
completed  with  desired  clearance  at  the 
face  of  the  timber  sets,  the  space  be- 
tween the  sets  being  filled  with  rein- 
forced concrete.  The  timber  sets  may 
then,  at  some  future  time,  be  removed 
and  their  voids  filled  with  reinforced 
concrete  to  complete  a  continuous  con- 
crete lining.  This  permits  obtaining  the 
desired  clearance  with  less  excavation 
than  by  the  old  method  of  placing  the 
lining  in  front  of  the  posts.  Where 
pressure  has  required  a  heavier  lining, 
a  deeper  post  is  used  for  the  sets.  This 
method  is  proposed  on  its  Coast  division 
and  the  enlargement  of  the  bore  of  Tun- 
nel No.  6  is  now  in  progress. 

Tunnel  6,  which  is  3,610  ft.  long,  is 
located  in  the  San  Lucia  mountains, 
near  San  Luis  Obispo,  at  the  summit  of 
the  grade,  on  single  track.  The  grade 
from  the  west  is  ascending  at  the  rate 
of  0.2  per  cent  to  a  point  midway 
through  the  tunnel,  where  it  breaks  to  a 
descending  grade,  eastward,  of  2.2  per 
cent.  The  track  through  the  tunnel  is 
tangent. 

The  peculiar  profile  of  this  tunnel,  to- 
gether with  adverse  drafts  and  atmos- 
pheric pressure,  causes  smoke  and  gases 
to  be  trapped  for  long  periods  of  time, 
making  operation  within  the  tunnel  un- 
usually difficult,  in  addition  to  causing 


considerable  unpleasantness  to  passen- 
gers and  crew  members. 

Use  of  Smoke  Gallery 

With  the  idea  of  eliminating  a  con- 
siderable portion  of  this  trouble,  a 
smoke  gallery  is  being  incorporated 
into  the  plan  to  extend  from  the  east 
end  of  the  tunnel  to  the  summit,  where 
it  is  to  taper  off  for  future  develop- 
ment. This  gallery,  located  over  top  of 
tunnel  arch,  when  concrete  lined,  will 
have  inside  dimensions  of  about  four 
feet  wide  by  five  feet  high.  Openings 
between  adjacent  timber  arches  of  the 
main  tunnel  will  permit  the  locomo- 
tive exhaust  to  enter  the  smoke  gallery 
where  a  large  portion  of  it  will  be  car- 
ried to  the  summit  and  out  the  west 
end. 

New  timber  lining  is  being  installed 
with  a  width  of  18  ft.  and  a  height  of 
24  ft.  6  in.  above  top  of  rail.  The  old 
original  timber  lining  has  a  clearance 
of  18  ft.  above  top  of  rail  and  a  side 
clearance  of  14  ft.  at  top  of  rail,  widen- 
ing to  16  ft.  at  the  spring  line. 

During  the  process  of  enlarging  the 
east  end  of  this  old  bore,  the  smoke  gal- 
lery is  serving  as  an  adit  through  which 
about  two-thirds  of  the  excavated  ma- 
terial of  the  main  tunnel  section,  and 
all  of  the  excavated  material  of  the 
smoke  gallery,  is  being  hauled  out  in 
mining  cars.  These  cars  are  pulled  by 
an  electric  tram  and  the  material  is 
wasted  in  the  canyon  parallel  to  the 
track. 

On  the  west  end  the  muck  is  handled 
in  metal-clad  dump  boxes  on  push  cars, 
hauled  by  motor  car  to  the  west  portal, 
where  it  is  picked  up  by  a  stiff -leg  der- 
rick and  landed  on  a  high-line  track. 
Here  it  is  taken  out  on  a  trestle,  by  an- 
other motor  car,  to  chutes,  where  it  is 
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placed  in  air  dump  cars  located  on  a 
spur-track.  Finally,  the  muck  is  taken 
by  local  freight  service  to  points  where 
it  can  be  dumped  for  bank  widening. 

Sequence  of  Operations 

As  indicated  in  the  foregoing,  the  en- 
largement work  in  this  tunnel  is  being 
carried  on  in  four  separate  operations. 

(1)  Enlargement  and  installation  of 
sills,  in  east  end,  i;p  to  spring 
line.    16-man  gang. 

(2)  Enlargement  and  installation  of 
timber  arches  and  smoke  gallery 
on  east  end.    8-man  gang. 

(3)  Enlargement  and  installation  of 
sills  in  west  end,  by  day  shift. 
16-man  gang. 

(4)  Enlargement  and  installation  of 
sills  in  west  end,  by  night  shift. 
12-man  gang. 

Of  the  above  men  in  each  gang,  one 
is  stationed  about  one  mile  west  of  the 
tunnel  as  a  flagman  and  one  is  stationed 
2^/^  mi.  east  of  the  tunnel.  These  flag- 
men protect  workmen  throughout  this 
zone,  within  which  there  are  four  other 
tunnels.    The  flagmen  are  connected  l^y 
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telephone  with  telephone  operators  at 
each  end  of  Tunnel  6,  who  keep  the  tun- 
nel men  advised  by  blinking  lights  of 
the  approach  of  trains.  These  operators 
also  handle  timekeeping  reports. 

Tunnel  6,  as  well  as  the  one  next  to 
it,  is  served  by  electric  power  from  com- 
mercial lines  in  the  vicinity.  Two  hun- 
dred-watt electric  lamps  are  placed  on 
the  line  at  intervals  of  100  ft.  through- 
out the  tunnels.  In  addition,  outlets  are 
provided  at  suitable  places  for  drop 
cords  and  lamps  where  necessary  to 
light  up  the  work. 

In  the  area  at  each  end  of  the  tunnel 
electric  power  is  provided  for  lighting 
and  for  the  air  blower,  .315  c.f.m.  com- 
pressor, y2-yd.  mixer,  table  saw, 
grinder,  and  various  small  drills  and 
saws.  On  the  west  end  power  is  avail- 
able for  the  operation  of  a  two-ton  hoist 
and  small  tools. 

The  batteries  on  the  tram  car  are  also 
charged  by  this  service.  The  circuit,  ip 
the  tunnel  is  so  arranged  that  when  all 
lights  are  turned  off'  by  the  tunnel 
gangs,  a  train  passing  through  the  tun- 
nel automatically  lights  them  up.  This 
provides  light  for  trainmen  in  the  event 
their  train  is  stopped  in  the  tunnel. 

In  addition  to  electric  power,  air 
power  is  used  for  operating  jack-ham- 
mers, stope-hammers,  pneumatic  spades, 
gads,  pumps  for  dewatering  sill 
trenches,  and  the  one-ton  air  hoist  in 
the  smoke  gallery  which  pulls  the  mine 
cars  up  to  the  heading  to  be  taken  by 
train  to  the  dump. 

Sills 

The  first  step  of  enlarging  the  tunnel 
involves  the  installation  of  a  continuous 
reinforced  concrete  sill  on  each  side  of 
the  tunnel  to  receive  the  new  timber  sets 
and,  of  course,  the  conci'ete  lining. 
These  sills  are  installed  just  behind  the 
old  timber  sets,  which  have  a  clearance 
of  only  14  ft.  at  top  of  rail. 

Excavation  for  the  sills  is  made  to  a 
depth  sufficient  to  obtain  a  satisfactory 
foundation,  which  is  ordinarily  about  30 
in.  below  top  of  rail.  The  tops  of  the 
sills  are  finished  off  at  a  point  6  in. 
above  top  of  rail.  Unstable  or  soft 
ground  requires  greater  depth,  wider 
footings  and  more  reinforcement.  The 
width  between  sills  is  17  ft.,  or  one  foot 
less  than  that  between  faces  of  posts, 
which  is  18  ft. 

A  reinforced  V-shaped  concrete  gut- 
ter, to  support  the  drain  boxes,  is  al- 
lowed for  when  placing  the  reinforcing 
steel  in  the  forms.  This  is  done  by 
placing  stubs  to  protrude  from  the 
sides,  to  which  the  gutter  steel  will  later 
be  attached. 
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Weep  holes  are  installed  at  10  ft.  in- 
tervals along  with  the  concrete  sills. 
The  work  in  the  main  section  of  the 
tunnel  is  carried  on  by  a  foreman  and 
10  men. 

The  concrete  aggregates  for  the  sills 
are  unloaded  from  cars  on  a  spur  track, 
at  the  east  end  of  the  tunnel.  Here  also 
is  a  cement  house  and  a  mixer.  The 
concrete  is  delivered  to  the  forms  in  the 
tunnel  in  one-yard  steel  dump  boxes,  ar- 
ranged for  unloading  by  means  of  a 
hydraulic  lift.  These  boxes,  hauled  in 
on  push  cars  by  motor  car,  unload  from 
the  sides,  which  affords  ease  of  han- 
dling and  speed  in  getting  material 
into  the  tunnel. 

After  completing  the  concrete  sills, 
work  is  resumed  on  the  sides  of  the 
tunnel,  cutting  it  back  to  permit  the 
installation  of  the  posts  and  lagging. 
Finally  the  struts  are  placed  between 
posts. 

In  preparation  for  future  concrete 
lining,  the  timber  sets  are  fully  planked 
up  and  well  packed,  so  that  when  con- 
crete is  eventually  poured,  there  will  be 
no  giving  away.  Ail  of  the  side  cutting 
and  installation  of  posts  in  this  end  of 
the  tunnel  is  done  on  a  jumbo  car  as 
there  is  no  overhead  work  to  be  done 
by  this  gang.  The  gang  working  above 
the  spring  line  enlarges  the  bore  and 
sets  all  the  arches. 

Drilling  and  Blasting 

An  assistant  foreman  and  eight  men 
work  out  all  the  grouiid  above  the  old 
arch  sets,  down  to  the  spring  line  of  the 
new  arch  sets.  Drilling  and  blasting  are 
necessary  for  every  foot  of  the  work. 
Water  liner  stope-hammers  on  6-ft.  col- 
umns are  used  for  drilling,  the  water 
being  forced  to  them  by  air  pressure 
fi)j>m  a  small  pressure  tank  located  on 
the  floor  of  the  main  tunnel. 

Obviously,  very  light  shots  must  be 
placed  to  avoid  breaking  dowru.the  old, 
soft,  original  redwood  sets.  As  aiiirther 
precaution,  these  old  sets  are  reinforced 
at  the  angles  of  the  arches  by  spiking 
scab  blocks  on  the  sides.  Each  hole  in 
the  face  must  be  fired  independently  to 
prevent  this  damage,  and  each  blast 
pulls  approximately  six  feet  of  d^pjth 
from  the  face.  This  additional  excava- 
tion of  the  original  ground  extends  6  ft. 
6  in.  above  the  old  bore  and  2  ft.  on 
each  side  of  the  main  tunnel. 

The  muck  is  hauled  out  of  the  tunnel 
in  mine  cars,  which  are  pulled  up  a 
short  incline  into  the  smoke  tunnel  by  a 
one-ton  pneumatic  hoist.  From  thei'e, 
out  to  the  dump,  they  are  handled  by  an 
electric  tram. 

After  completing  a  section  of  excava- 
tion of  about  100  ft.  of  tunnel,  the  gang 


then  sets  wooden  sills  on  each  side  of 
the  tunnel  at  the  spring  line  to  receive 
the  arches.  These  sills  are  framed  and 
carefully  laid,  and  the  new  arches  are 
set  up  on  them  and  completely  lagged 
and  packed.  The  main  tunnel  posts  are 
placed  under  these  sills  by  the  gang  be- 
low in  the  main  tunnel,  to  complete  the 
section. 

After  this  hundred  feet  or  §o  of 
arches  is  completed,  the  assistant  fore- 
man and  his  gang  start  excavating  and 
timbering  the  smoke  gallery  above 
them.  The  timber  lining  of  this  gal- 
lery is  composed  of  8-in.  by  8-in.  timber 
posts  and  caps,  with  3-in.  plank  lagging, 
all  well  packed. 

The  muck  is  taken  directly  through 
this  smoke  gallery  in  the  mine  cars. 
This  gang  can  carry  on  most  of  its 
work  without  interference  from  smoke 
as  it  is  supplied  with  fresh  air  blown 
into  the  heading  through  a  rubberized, 
acid-resisting  canvas  tube,  16-in.  and 
20-in.  in  diameter,  which  is  hung  on  a 
No.  9  wire  close  to  the  floor  of  the  smoke 
gallery. 

The  blower,  rated  at  3,410  cu.  ft.  per 
min.  of  air  at  2,000  ft.  distance,  is  lo- 
cated in  a  shed  at  the  portal  of  the 
smoke  gallery,  on  top  of  the  portal  of 
the  main  tunnel.  This  service  has  been 
satisf,actory  as  long  as  this  upper  sec- 
tion can  be  .sea.led  off  from  the  main 
section  of  the  tvinnel. 

No  concrete  lining  has  been  placed'jn 
this  tunnel,  except  at  the  small  _5ecti6h 
near  the  summit  and  the  section  at  each 
end,  already  mentioned.  This  work  was 
done  many  years  ago.  When  enlarge- 
ment of  the  east  one-half  of  this  tunnel 
is  completed  the  work  of  installing  con- 
crete lining  will  be  started. 

Tunnels  7  &  8  on  S.  P. 

Following  is  a  description  of  the  en- 
larging and  lining  of  tunnel  No.  7,  619 
ft.  in  length,  and  No.  8,  678  ft.  in 
length,  on  the  San  Joaquin  division  of 
the  Southern  Pacific's  main  line  in.  jbhe 
Tehachapi  mountains.  ■  *""« 

Both  of  these  tunnels  were  unlined 
since  their  original  bore,  and  to  avoid 
constant  combing  of  the  deteriorated 
rock  sections,  it  was  decided  .to  line 
them  with  concrete.  fV 

The  enlargement  of  the  bora  was  done 
by  blasting  and  trimming  with  pneu- 
matic gads,  to  get  the  desired  rough 
dimensions  to  receive  a  9-in.  thick  con- 
crete lining.  Reinforcing  bars  %-irL. 
diameter  were  set  at  12-in.  centers, 
vertically  and  over  the  arch,  and  i/^-in. 
diameter  bars  were  placed  at,  12-in. 
centers,  horizontally  throughout.  ,j 

Jumbo  cars  were  employed  and  con- 
structed   in    such    a    manner    that    all 
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points  in  the  perimeter  of  the  bore 
could  be  reached  by  tunnel  men  with 
the  air  tools  to  do  the  scaling  of  the 
bore,  which  was  completed  before  con- 
struction of  the  footings  was  under- 
taken. The  excavation  was  then  made 
for  the  footings,  and  yg-in.  diameter 
steel  dowels  were  set  at  12-in.  centers 
as  anchors  for  the  concrete  footings. 
The  concrete  footing  was  poured  to  top 
of  rail,  and  dowels  were  set  for  vertical 
reinforcing  bars  and  allowed  to  pro- 
trude 12  in.  Weep  holes  8  in.  by  8  in., 
at  10-ft.  centers,  were  installed.  Prior 
to  setting  up  the  wood  side  forms,  eye 
bolts  were  grouted  into  the  rock  sides 
of  the  tunnel,  at  required  spacing,  for 
holding  back  forms.  Wood  side  forms, 
16  ft.  in  length,  were  then  set  up,  the 
tops  of  which  were  12  in.  above  the 
tunnel  spring  line.  These  forms  were 
then  filled.  This  length  was  chosen  as 
the  maximum  that  could  be  filled  con- 
veniently in  one  day's  pour. 

The  top  forms,  12  in.  in  length,  were 
constructed  of  5-in.  by  5-in.  angle  iron 
ribs,  with  3-in.  by  6-in.  sheathing  bolted 
to  angles  which  were  36-in.  on  centers. 

The  concrete  was  mixed  outside  the 
tunnel  and  was  hauled  into  the  tunnel 
on  push  cars  to  the  pneumatic  placing 
machine,  from  which  it  was  forced  by 
air  through  a  6-in.  steel  pipe  into  the 
forms.  Both  sides  and  the  top  were 
handled  in  this  manner.  The  placing 
machine  was  kept  inside  the  tunnel  in 
bays,  at  200-ft.  intervals,  previously 
cut  out  of  the  side  of  the  tunnel  for  this 
purpose.  A  force  of  16  men,  one  assist- 
ant forman  and  the  foreman  handled 
these  jobs. 

On  the  Salt  Lake  Division 

On  the  Salt  Lake  division  all  concrete 
lining  was  done  with  the  "Rib  Design." 
This  work  was  done  by  first  cutting  off 
the  old  timber  posts  and  shoring  them 
back.  The  excavation  for  sills  was  then 
made  and  concrete  poured  for  a  distance 
of  50  to  75  ft.  The  excavation  was  then 
made,  timbers  set  back  to  standard 
clearance  on  top  of  the  concrete  sills, 
and  reinforcing  steel  placed  between 
the  bents. 

Portable  forms,  one  for  each  rib,  were 
constructed  with  3-in.  shiplap  sheathing 
and  lined  with  plywood  to  the  spring 
line.  These  forms  were  held  in  place 
by  %-in.  by  9-in.  lag  screws  and  3-in. 
walers  every  2  ft.  The  arch  forms  were 
constructed  in  three  sections;  one  on 
each  side  and  one  in  the  center. 

The  concrete  was  mixed  outside  of  the 
tunnel  and  loaded  into  self-dumping 
buckets  by  a  small  crane,  and  then 
hauled  into  the  tunnel  with  a  track  car. 


The  concrete  buckets  were  then  hoisted 
up  with  a  pneumatic  hoist  to  the  top 
of  the  side  section  of  the  arch  form, 
and  the  concrete  was  dumped  into  the 
form.  The  bucket  held  %  cu.  yd.  of 
concrete. 

Work  was  carried  on  without  delay  to 
traffic,  as  there  were  11-mi.  indicators 
each  direction  from  the  ends  of  tunnel, 
which  gave  ample  time  to  clear.  The 
longest  tunnel  on  this  work  was  3,926  ft. 

On  New  York  Central 

In  connection  with  the  building,  in 
1927-1929,  of  a  third  and  fourth  track 
between  Garrison  and  Beacon  on  the 
main  line  of  the  New  York  Central — 
along  the  Hudson  river — two  existing 
2-track  tunnels  were  enlarged  and  lined 
with  concrete.  One  of  these  tunnels  is 
north  of  Garrison,  and  the  other  is  at 
Breakneck,  south  of  Beacon.  At  Gar- 
rison, railroad  traffic  was  handled  dur- 
ing construction  through  an  existing  2- 
track  open  cut.  At  Breakneck,  traffic  was 
handled  during  construction  through  a 
new  2-track  tunnel  built  to  the  west  of 
the  old  tunnel. 

The  old  tunnels  were  through  solid 
rock  and  were  unlined  except  at  the  por- 
tals. They  had  a  minimum  cross-section 
approximately  25  ft.  wide  by  16%  ft. 
high.  The  tunnels  were  enlarged  to  33 
ft.  wide  by  22  ft.  high  from  top  of  rail, 
with  tracks  on  13  ft.  centers.  The  tun- 
nel at  Garrison  is  464  ft.  long  and  the 
one  at  Breakneck  515  ft.  long.  Prac- 
tically all  of  the  cutting  was  made  on 
the  easterly  side  at  Garrison  and  on  the 
westerly  side  at  Breakneck.  Rock  was 
hard  and  fairly  solid  throughout,  in 
both  tunnels,  and  there  was  no  drain- 
age problem. 

A  heavy  timber  framework  was 
erected  on  a  flat  car,  to  which  was  at- 
tached a  4% -in.  diameter  steel  pipe 
curved  to  the  shape  and  size  of  the  tun- 
nel bore.  On  this  pipe  were  mounted 
pneumatic  drills  on  swivels,  so  they 
could  be  aimed  in  any  direction  and 
moved  laterally  on  the  pipe  support.  At 
the  portals,  in  starting  the  cut,  330 
holes,  6  ft.  deep,  were  drilled  approxi- 
mately horizontal.  Broaching  tools 
were  then  attached  and  the  holes  were 
opened  into  each  other,  cuttting  a  kerf 
or  channel  the  size  of  the  completed 
tunnel  around  a  center  rock  core.  The 
kerf  was  6  ft.  deep.  Other  blasting 
holes  were  drilled  into  this  core,  into 
which  light  charges  of  dynamite  were 
placed  and  fired  by  from  one  to  six  de- 
layed explosions.  The  kerf  formed  an 
air  cushion  around  the  seat  of  the  ex- 
plosion and,  combined  with  the  delayea 
blasts,  caused  a  minimum  of  concussion. 
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Throughout  the  tunnel  bore,  back  of 
the  portals,  the  drilling  equipment  in- 
cluded one  stoper,  which  was  used  to 
drill  the  holes  in  the  arch  about  45  deg. 
each  side  of  the  crown  point,  and  three 
drifters  which  did  all  of  the  remaining 
drilling.  In  order  to  minimuze  shock 
from  blasting,  spring  holes  were  spaced 
three  feet  and  only  about  %  lb.  of  ex- 
plosives was  used  per  cubic  yard  of  rock 
excavated. 

In  the  lining  work,  which  was  similar 
in  each  case,  two  portable  form  car- 
riages were  used,  operating  on  tempo- 
rary tracks,  one  carrying  arch  forms 
and  the  other  forms  for  the  side  walls. 
In  both  cases  the  forms  were  of  wood 
and  were  hung  on  the  carriage  frames 
so  they  could  be  moved  inward  from 
the  neat  line  of  the  lining  when  it  was 
desired  to  move  them  forward. 

In  order  to  insure  true  aimement  and 
contour  of  the  lining,  without  the  neces- 
sity for  constant  engineering  assistance 
or  for  keeping  the  form  carriage  tracks 
in  true  surface,  the  first  six  inches  of 
the  side  walls  were  constructed  integral 
with  the  wall  footings  at  the  time  they 
were  placed.  This  provided  an  accurate 
gage  for  securing  the  true  alinement 
and  proper  elevation  of  the  side  wall 
forms  as  they  were  moved  forward,  and 
resulted  in  saving  considerable  time  and 
expense  in  resetting  the  forms. 

Twenty-four  linear  feet  of  the  arch 
and  side  walls  were  poured  on  alternate 
days,  the  wall  lining  work  always  being 
kept  in  advance  of  the  arch  lining.  All 
of  the  concrete  was  placed  by  pneu- 
matic concrete  gun,  which  operated  at  a 
pressure  of  100  lb.  and  delivered  14  cu. 
ft.  of  concrete  in  a  batch.  The  gun  was 
discharged  from  a  1/4 -cu.  yd.  concrete 
cart  with  a  track  mounting,  which  con- 
veyed the  concrete  from  a  mixing  plant 
set  up  near  each  tunnel.  The  lining  was 
not  started  until  the  rock  boring  was 
completed  for  the  full  length  of  the  tun- 
nel. About  10  cu.  yd.  of  concrete  were 
required  per  linear  foot  of  tunnel  and 
the  work  proceeded  at  the  rate  of  ap- 
proximately 12  lin.  ft.  per  day. 

All  of  the  work  was  done  under  con- 
tract at  a  unit  price  per  linear  foot,  with 
extra  payment  for  broaching.  As  the 
tunnels  were  short,  there  was  no  arti- 
ficial lighting  or  ventilation  problem  to 
be  taken  into  consideration. 

On  Pittsburgh  &  West  Virginia 

On  the  Pittsburgh  &  West  Virginia, 
two  tunnels  were  lined  with  concrete 
which  were  previously  timber  lined. 
Concrete  was  placed  using  collapsible 
steel  forms  and  was  pumped  into  place, 
the  work  being  done  under  contract. 


Within  recent  years  repairs  have  been 
made  to  extensive  sections  of  double- 
track  concrete-lined  tunnels  where  sec- 
tion of  the  arch  concrete  had  failed  or 
was  damaged  by  coal-mining  operations. 
These  repairs  were  made  by  cutting  a 
bench  near  the  spring  line  and  seating 
thereon  coated  steel  liner  plates.  Grout 
was  forced  back  of  the  liner  plates  and 
steel  plates  and  shot  crete  applied. 

Greenwood  TunneL  C.  &  O. 

To  avoid  restricted  clearances  in  the 
Greenwood  tunnel  of  the  C.  &  O.,  studies 
v/ere  made  leading  to  one  of  the  follow- 
ing methods  of  carrying  out  the  work: 

(1)  Enlarging  the  present  tunnel  to 
modern  clearance  requirement. 

(2)  Rerouting  the  railroad  to  elimi- 
nate this  clearance  bottleneck. 

(3)  Daylighting  the  present  track  by 
supporting  the  present  4-ring 
brick  bore  to  keep  traffic  moving 
while  blasting  and  excavating 
operations  were  proceeding. 

After  due  consideration,  proposal  No. 
3  was  decided  upon  as  the  most  economi- 
cal. To  avoid  delays  to  traffic  while 
daylighting  operations  were  in  prog- 
ress, a  steel  liner  plate  was  used  and 
formed  to  fit  inside  of  the  existing  brick 
lining.  The  steel  liner  rings  were  of 
the  box,  corrugated  type,  18  in.  wide, 
made  up  of  10  plates  so  fabricated  that 
all  work  of  placing  them  was  done  in- 
side. The  steel  liner  plates  were  sup- 
ported on  timber  sills  which  were  braced 
to  the  ends  of  the  track  ties. 

Big  Bend  TunneL  C.  &  O. 

The  Big  Bend  tunnel  of  the  Chesa- 
peake &  Ohio  had  sufficient  width,  but 
required  an  increase  in  height  of  12  in. 
to  meet  present  operating  requirements. 
A  new  tunnel,  100  ft.  to  south,  was  used 
to  carry  all  traffic  during  enlargement 
of  the  old  tunnel,  which  eliminated  many 
of  the  construction  difficulties.  The  old 
tunnel  had  a  brick  lining,  in  generally 
good  condition,  so  it  was  determined  to 
increase  the  vertical  clearance  by  lower- 
ing the  floor. 

After  the  track  was  removed,  a  force 
of  men  with  jack-hammer  air  drills 
started  at  west  end  drilling  holes  in  the 
floor — which  was  of  limestone  forma- 
tion— on  about  12-in.  centers.  Another 
force  of  men  using  pneumatic  paving 
breakers  broke  up  and  undercut  the 
rock  to  the  proposed  bottom  elevation 
of  the  new  concrete  floor.  No  blasting 
was  permitted  because  of  the  hazard  to 
the  old  brick  lining.  Excavation  near 
the  sidewalls  was  stepped  inward  ap- 
proximately 18  in.  to  avoid  undermining 
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the  brick  lining.  These  steps  served  as 
supports  for  construction  blocking  dur- 
ing subsequent  pouring  of  the  new  con- 
crete floor  slab. 

The  new  concrete  floor  was  sloped 
both  ways  toward  the  center,  where  it 
has  a  depth  of  18  in.  The  track  is  sup- 
ported on  wood  blocks  10  in.  by  8  in., 
by  2  ft.  6  in.  long  spaced  on  20  in.  cen- 
ters. These  were  embedded  in  the  con- 
crete so  their  top  surfaces  at  the  outside 
were  flush  with  the  conci'ete.  Ties  were 
set  in  cement  grout  mixed  with  an  ad- 
mixture to  insure  against  shrinkage 
during  setting  and  curing  and  to  give  a 
high  early  strength.  This  in  turn  in- 
sured accurate  line  and  surface. 


DISCUSSION 

In  the  absence  of  Chairman  Eichen- 
laub,  this  report  was  read  by  Vice- 
Chairman  Harman.  K.  L.  Miner 
(N.Y.C.)  inquired  whether  liner  plate 
lagging  should  be  left  in  place  after 
completion  of  the  concrete  work  on  a 
relining  job.  Mr.  Harman  replied  that 
this  would  depend  upon  the  character 
of  the  corrosive  agents  back  of  the  new 
lining,  stack  abrasion  on  the  exposed 
surfaces  of  the  liner  plates  if  they  are 
not  protected,  the  precautions  taken  in 
the  selection  of  materials,  and  the  care 
given  to  the  placing  of  the  shdrtcrete 
covering  of  the  liner  plates. 
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It  is  evident  that  as  railway  bridge 
and  building  programs  expand  to  meet 
changing  and  growing  needs  on  the 
railroads,  we  must  modernize  the  meth- 
ods of  housing  bridge  and  building  em- 
ployees. The  day  of  the  obsolete  and 
poorly  furnished  and  maintained  bunk 
cars  is  nearly  over.  The  demands  of 
progress  make  this  necessary  for  many 
reasons. 

Camp  Cars 

Camp  cars  for  B.  &  B.  and  other  road 
forces  vary  greatly  in  design.  The 
availability  of  cars  not  required  for 
revenue  service  determines  to  a  large 
extent  the  type  of  cars  used.  Obsolete 
coaches,  box  cars,  troop  sleepers  and  all 
kinds  of  cars  which  can  be  converted  to 
camp  cars  have  been  and  are  being  used, 
Some  roads  have  comprehensive  pro- 
grams for  camp-cai'  renewals  and,  of 
course,  the  best  that  the  appropriations 
allow  are  being  converted.  Standardi- 
zation of  design  to  meet  present-day 
requirements  is  recommended  by  the 
committee. 


The  usual  cars  in  a  boarding  or  camp- 
car  outfit  include  sleeping,  kitchen, 
diner,  recreation,  tool  and  material  cars. 
In  sleeping  cars,  it  is  considered  good 
practice  to  separate  individual  bunks 
with  lockers  to  provide  adequate  fresh 
air  for  sleeping  men.  Arrangements 
vary,  but  are  made  with  the  view  of 
meeting  practical  requirements  for  com- 
fort. When  the  size  of  the  foi'ce  per- 
mits, lobby  space  with  chairs,  tables, 
etc.,  can  be  provided  in  a  portion  of  the 
sleeping  cars.  Where  larger  forces  are 
involved,  it  is  considered  good  practice 
to  have  separate  recreation  or  lobby 
cars,  furnished  in  accordance  with  the 
requirements  of  the  force. 

The  lobby  and  wash  car,  if  separate, 
should  be  placed  next  to  the  dining  car 
and  equipped  with  individual  lockers. 
The  washing  and  bathing  faciliites  in 
this  car  should  meet  the  requirements 
of  those  sanitation  rules  applicable. 

The  kitchen  and  dining  car  for  forces 
of  ordinary  size  should  have  a  small 
bunk  room  oflF  the  kitchen  for  a  cook's 
quai'ters,  equipped  with  his  bunk  and  a 
cook's    small    writing    desk    and    chair. 
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This  is  desirable  to  prevent  disturbing 
the  cook  or  other  men,  whose  sleeping- 
hours  are  at  different  times. 

Sanitation 

Sanitation  measures  must  meet  all 
state  and  federal  laws  that  apply.  In 
sleeping  cars,  the  number  of  bunks 
should  be  based  on  allowing  40  to  50 
sq.  ft.  per  man,  figured  on  total  floor 
space.  Floors  and  walls  should  be  of 
such  design  as  to  permit  easy  cleaning, 
and  light  colors  for  walls  and  ceilings 
are  recommended  for  light  and  decora- 
tive purposes. 

Coal  or  oil-fired  hot  water  heaters  are 
recommended  for  uniform  heating. 
Windows  should  be  located  to  provide 
adequate  ventilation  and  all  doors  and 
windows  should  be  screened.  It  is  de- 
sirable to  wire  living  and  dining  cars 
for  electric  lights,  the  power  to  be  fur- 
nished from  either  stationary  or  port- 
able sources.  Bathing  and  washing- 
facilities  should  be  provided  with  ade- 
quate water  storage  tanks,  to  be  filled 
by  a  hand  or  engine-operated  pump. 
Lockers  of  satisfactory  size  should  be 
provided. 

Drinking  Water 

Drinking  water  coolers  meeting  Pub- 
lic Health  Service  requirements  are  rec- 
ommended. Portable  privies  or  chemical 
toilets,  properly  constructed  and  main- 
tained, will  comply  with  Public  Health 
Sei'vice  regulations. 

Kitchen  and  dining  car  design  should, 
in  general,  conform  to  the  design  of 
bunk  cars  with  respect  to  floors,  walls, 
ceiling,  screening-  and  lighting.  Ventila- 
tion over  stoves  should  consist  of  metal 
hoods  and  exhaust  fans.  Tables  and 
shelves  should  have  smooth,  water-re- 
sistant surfaces,  easily  cleaned.  Storage 
facilities  for  packaged  and  non-perish- 
able foods  should  provide  protection 
from  insects,  dust  and  other  contami- 
nating influences.  Refrigerators  of  ade- 
quate size  and  design  to  store  perishable 
foods  should  be  provided.  Sinks  for 
dishwashing,  constructed  of  non-rusting 
materials,  and  water  heating  equipment 
are  necessary. 

Sanitation  Rules 

Sanitation  rules  for  camp  cars  must 
provide  for  responsibility  as  to  enforce- 
ment, and  should  be  uniform  for  all 
types  of  forces.  The  organization  should 
provide  adequate  personnel  to  operate 
and  maintain  properly  the  sanitary 
eouipment  furnished.  Requirements  for 
cleaning,   heating,   cooking,    waste   dis- 


posal, insect  control,  drinking  water, 
toilets,  etc.,  should  be  definite  and  clear, 
and  supervising-  officers  should  see  that 
they  are  followed. 

The  foregoing  recommendations  gov- 
erning sanitation  conform  in  general  to 
tentative  recommendations  of  the  Amer- 
ican Railway  Engineering  Association. 

Handling  of  Meals 

The  cooks  usually  work  the  same 
hours  as  the  men  in  the  force,  plus  addi- 
tional time  necessary  before  meals  to 
prepare  the  food,  and  after  meals  to 
clean  up  the  kitchen  and  dishes,  to  be 
ready  for  the  next  meal.  On  some  roads 
cooks  are  paid  one  or  two  hours  addi- 
tional time  at  pro-rata  or  time  and  one- 
half  for  the  extra  time  worked. 

In  large  forces  very  few  cooks  pay 
board.  In  small  forces  they  usually  pay 
the  same  board  as  those  in  the  force  are 
itquireu  to  paj-.  in  some  gangs,  the 
cooks  pay  for  one  meal  a  day.  This 
matter  is  usually  optional  with  the 
force  personnel  and  no  set  rules  govern. 

Board  arrangements  are  made  accord- 
ing to  the  method  adopted  by  the  force 
for  paying  for  their  meals.  On  most 
roads  the  meals  are  pro-rated  to  each 
man  on  the  basis  of  total  meals  in  the 
cars  between  pay  days.  Other  roads 
have  a  so-called  "jack-pot,"  where  each 
man  puts  a  certain  amount  of  his  pay 
in  the  jack-pot  each  pay  day.  Shopping 
for  groceries  is  then  carried  out  accord- 
ing to  the  amount  of  money  available. 

Some  roads  have  considerable  diffi- 
culty in  obtaining  and  keeping  good 
cooks  for  their  road  forces.  The  lack  of 
a  good  cook  can  do  much  to  lower  the 
morale  and  efficiency  of  a  force.  Some 
better  system  for  training  and  holding 
cooks  is  very  desirable,  and  improved 
collaboration  between  B.  &  B.  and  per- 
sonnel departments  might  improve  this 
weak  point,  which  is  so  vital  to  the 
maintenance  of  good  road  organizations. 

Protection  of  Camp  Cars 

There  are  several  different  ways  of 
protecting  camp  cars,  set  off  along  line, 
against  train  accidents.  One  method  is 
to  provide  so-called  bunk-car  discs 
which  are  attached  to  the  leading  switch 
on  the  siding  where  cars  are  stored.  In 
addition  to  the  discs  on  the  switch,  the 
first  car  should  be  protected  with  amber 
lights,  placed  on  the  end  of  the  car  in 
the  same  position  as  on  a  caboose  or  end 
of  train. 

When  occupied  cars  are  set  on  a  sid- 
ing, the  switches  at  each  end  should  be 
spiked  to  prevent  any  possibility  of  a 
train  striking  the  cars.  Another  method 
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consists  of  using  special  derails, 
equipped  with  disc  and  light,  and  locked 
to  the  outside  rail.  This  type  derail 
cannot  be  removed  except  by  permission 
of  the  foreman  in  charge  of  the  cars. 
When  the  size  of  the  job  to  be  done 
warrants,  and  it  is  feasible  to  do  so, 
camp  cars  should  be  set  on  temporary 
dead  track  disconnected  from  the  oper- 
ating track. 

Fire  Protection 

Every  bunk,  lobby  and  dining  car 
should  be  equipped  with  standard  fire 
extinguishers  placed  inside  the  entrance 
door.  Kitchen  and  tool  cars  should  also 
be  equipped  with  carbon  tetrachloride, 
soda  anu  acid  or  otner  approved  types 
of  fire  extinguishers.  Rules  for  fire  pre- 
vention should  be  posted  in  all  camp 
cars  and  supervision  exercised  to  en- 
force them. 

When  camp  cars  are  wired  for  elec- 
tricity, and  it  is  practical,  gangs  are 
provided  with  electric  lights.  Some 
camp  car  outfits  are  equipped  with  port- 
able generators  for  lighting.  When  elec- 
tricity is  not  available,  oil  lamps  of 
approved  design  are  used. 

On  some  roads  the  maintenance  of 
the  inside  of  cars  is  taken  care  of  by 
the  bridge  and  building  forces;  and 
body  and  running-'gear  repairs  are 
made  by  the  local  car  department.  On 
other  roads,  when  the  cars  get  to  a 
point  of  heavy  repairs,  they  are  sent  to 
the  car  shops  for  general  repairs  to  the 
body  and  running  gear.  The  mainte- 
nance of  good  paint  standards  in  camp 
cars  is  very  essential  for  good  house- 
keeping and  good  morale  among  the 
forces. 

Bunk  Houses — Permanent 

Bunk  houses  for  bridge  and  building 
employees  should  be  24  feet  wide  and 
60  to  80  feet  long,  with  a  hall  running 
through  the  center  for  about  40  feet 
and  rooms  to  each  side  for  two  men.  A 
recreation  room  should  come  next,  with 
toilet,  showers  and  wash  room  leading 
off  from  the  recreation  room.  The  dining 
room  and  kitchen  should  be  on  the  end, 
and  a  porch  should  run  the  full  length 
of  the  building  on  one  side.  This  ar- 
rangement will  take  care  of  12  to  16 
men.  The  ideal  arrangement  is  then 
completed  by  having  a  centrally  located 
heating  plant,  large  enough  to  take  care 
of  the  necessary  hot  water  for  kitchen 
and  showers,  unless  a  separate  unit  is 
desired  in  the  shower  room  for  hot 
water. 

Permanent  camps  are  generally  more 
satisfactory  throughout  the  course  of 


the  year.  The  men  usually  are  better 
satisfied  as  to  the  amount  of  room  avail- 
able in  these  camps.  The  camp  is  gen- 
erally located  more  advantageously  for 
obtaining  food  supplies,  electric  current 
and  off-hour  recreation  for  the  men. 
Transportation  of  the  men  to  and  from 
jobs  is  usually  provided  by  trucks  or 
motor  cars.  This  item  is  of  great  im- 
portance in  selecting  the  locations  of 
permanent  camps. 

The  typeof  camp  to  be  used  will  prob- 
ably vary  according  to  the  climate  in 
which  it  is  situated.  The  permanent 
type  is  more  desirable  where  tempera- 
tures are  extreme,  as  better  protection 
can  be  provided  in  this  type  against 
wide  ranges  of  temperature  by  means 
of  insulation,  better  heating  facilities, 
et  cetera. 

Bunk  Houses — Portable 

Bunk  houses  of  movable  size,  or  of 
prefabricated  design  which  can  be 
erected  and  "knocked-down"  easily,  are 
advantageous  for  portable  camps.  Trail- 
ers have  been  used  on  some  roads.  A 
fair  size  portable  camp  outfit  can  house 
40  to  50  men. 

The  kitchen  and  the  dining  room 
should  be  separate  from  the  bunk 
houses.  The  refrigerator  and  commis- 
sary department  should  be  located  di- 
rectly off  the  kitchen,  and  the  sleeping 
quarters  for  the  cook  and  helper  should 
be  near  the  kitchen  and  commissary. 

Where  a  large  number  of  men  are 
housed,  it  is  usually  very  desirable  to 
have  a  recreation  room  separate  from 
the  rest  of  the  building.  The  heating 
plant  should  be  centrally  located  and 
large  enough  to  take  care  of  the  neces- 
sary hot  water  for  kitchen  and  showers, 
unless  a  separate  unit  is  desirable  in 
the  shower  room. 

The  desirable  arrangement  for  toilets 
is  in  a  central  location  in  a  separate 
wing  of  the  buildings  between  the  sleep- 
ing quarters  and  the  showers.  If  this 
arrangement  is  used  the  hot  water  tank 
for  shower  baths  can  be  in  the  same 
wing  of  the  building,  with  the  storage 
tank  and  heater  combined.  All  rules 
governing  sanitation  for  camp  cars 
should  apply  for  portable  bunk  houses. 

The  advantage  of  a  portable  camp  is 
that  it  can  be  moved  when  necessary.  It 
can  be  located  near  the  work,  and  thus 
effect  a  large  saving  in  man-hours  trav- 
eling to  and  from  the  camp. 

A  portable  camp  can  also  be  located 
where  water  and  other  facilities  can  be 
obtained  at  minimum  cost.  This  will 
result  in  large  savings  if  the  railroad  is 
able  to  use  its  own  source  of  water 
supply,  power,  etc. 
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Transportation  of  Gangs 

On  most  roads  B.  &  B.  men  are 
usually  transported  by  motor  car  to  the 
site  of  work.  If  a  long-distance  travel 
is  required,  either  for  emergency  or 
short  jobs,  transportation  is  usually  by 
truck  or  work  train.  In  some  cases, 
regular  passenger  trains  are  used  when 
the  leaving  and  arriving  times  of  such 
trains  do  not  entail  too  much  travel 
time  and  overtime. 

Many  man-hours  are  lost  waiting  for 
clear  track  when  transportation  is  by 
motor  car,  especially  in  long  blocks 
where  signals  must  be  clear  before  the 
gang  is  allowed  to  operate  the  car.  This 
lost  time  could  be  avoided  where  rail- 
roads parallel  improved  county,  state 
or  federal  highways,  by  the  use  of 
trucks.  Materials  can  also  be  trans- 
ported mrre  economically  in  trucks  and 
with  less  chance  of  interfering  with 
train  operation. 

Conclusion 

In  housing  bridge  and  building  de- 
partment employees,  the  important 
thing  to  consider  is  to  provide  as  many 
of  the  comforts  of  home  as  it  is  possible 
to  provide  and  properly  maintain.  This 
is  desirable  from  a  morale  standpoint 
in  order  to  keep  the  off-hour  needs  of 
the  men  as  well  satisfied  as  possible 
while  they  are  away  from  their  homes. 
Railroad  men  today,  especially  in  the 
mechanics'  class  in  B.  &  B.  work,  will 
not  be  content  in  their  jobs  unless  this  is 
done,  and  a  heavy  turn-over  in  skilled 
labor  vi^ill  follow,  with  resultant  loss  of 
efficiency  in  the  gangs. 

All  this  means  that  comfortable  quar- 
ters with  good  heating  and  lighting  fa- 
cilities, shower  baths,  plenty  of  room 
for  recreation  and  reading,  and,  most 
of  all,  good  meals,  are  necessary  to  ob- 
tain the  best  results  from  B.  &  B.  road 
forces.  A  good  safe  workman  must  be 
a  satisfied  workman.  Most  railroads 
recognize  this,  and  have  generally  im- 
proved, or  are  now  improving,  the  hous- 
ing facilities  of  their  road  forces,  in- 
cluding B.  &  B  forces.  Dividends  from 
the  investment  in  such  improvements 
will  be  paid  in  greater  efficiency  and 
productivity  of  their  forces. 

DISCUSSION 

President  Hancock  referred  to  that 
part  of  the  report  dealing  with  camp 
cars  and  stated  that  his  road  recently 
built  some  shower  cars  for  bridge  and 
building  gangs  because  they  included 
many  veterans  whose  military  training 


taught  them  to  enjoy  showers  and  ac- 
cept them  as  part  of  good  personal  hy- 
giene. 

F.  M.  Misch  (S.P.)  stated  that  each 
of  his  crews  has  a  bunk  car  equipped 
with  two  showers,  it  being  found  that 
one  shower  was  insufficient  for  a  crew. 
A  recent  improvement  on  his  road,  he 
stated,  was  the  assignment  of  at  least 
one  remodeled  Pullman  tourist  car  to 
each  road  gang  but,  because  these  cars 
might  again  be  used  in  revenue  service, 
the  remodeling  work  was  limited  and 
the  men  did  not  have  all  of  the  room 
they  felt  to  be  necessary. 

E.  H.  Barnhart  (B.&O.)  recommend- 
ed that  side  tracks  be  disconnected  from 
the  main  track  when  camp  cars  are 
spotted  on  them.  This  is  safer  than  the 
use  of  derails,  he  said.  When  Mr.  Barn- 
hart  inquired  if  any  road  was  using 
troop  sleepers,  W.  K.  Manning  (Erie) 
reported  that  his  road  had  assigned 
some  to  its  signal  department  forces 
but,  as  yet,  none  was  being  used  by 
bridge  and  building  crews.  He  also  ob- 
served that  one  fault  of  many  camp  cars 
is  in  having  an  inadequate  electric 
power  supply  to  run  power  pumps  and 
refrigerators,  and  that  it  would  be  bet- 
ter to  design  camp  cars  to  have  a  sep- 
arate room  for  each  man. 

W.  C.  Harman  (S.P.)  stated  that  his 
road  had  remodeled  some  cars  having 
steel  underframes  to  provide  six  bed- 
rooms, each  about  6  ft.  by  7  ft.,  so  that 
every  man  could  have  a  private  room, 
with  a  lockable  door,  where  he  could 
have  his  radio  and  other  personal  pos- 
sessions. Each  of  such  cars  on  the  road's 
southern  lines  has  a  stove  for  heating 
purposes  but,  on  the  northern  lines,  each 
car  has  steam  pipe  coils  extending  from 
a  small  central  heating  plant  for  the 
full  length  of  the  car. 

Lee  Mayfield  (M.P.)  said  that  he  was 
recently  assigned  some  70-ft.  coaches 
for  redesigning  into  camp  cars.  His 
plans  contemplate  a  room,  approximate- 
ly 10  ft.  square,  at  one  end  of  each  car 
for  an  assistant  foreman,  and  the  use 
of  the  adjoining  11  ft.  of  car  length  for 
a  shower  room.  At  the  opposite  end  of 
the  car,  12  ft.  of  the  car  length  will  be 
fitted  as  a  recreation  room,  while  the 
intervening  space  will  have  a  center 
aisle,  with  bunks  and  lockers  on  each 
side  for  accommodating  10  men. 

Answering  a  question  by  J.  A.  Han- 
son (N.Y.C.)  regarding  the  ventilation 
of  camp  cars,  Mr.  Mayfipld  said  that 
some  cars  are  provided  with  large  fans 
at  one  end  of  the  center  aisle  while  oth- 
ers have  window  fans. 
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IN  THE  early  years  of  this  country's 
history,  transportation  of  commociitie.s 
was  largely  water-borne.  This  started 
with  the  movement  of  heavy  bulk  ma- 
terials to  tidewater  by  river  routes,  and 
expanded  to  include  all  early-day 
articles  of  commerce  that  required 
transport.  Later  as  rail  transportation 
developed  and  was  extended  across 
water-borne  transportation  routes,  the 
railroads  were  required  to  build  and 
protect  their  crossings  in  a  manner 
most  convenient  for  the  water  routes. 
In  many  instances,  the  expansion  of  the 
rail  lines  was  dependent  on  the  ex- 
change of  traffic  between  the  two  forms 
of  transportation.  Under  these  circum- 
stances the  railroads  benefited  and 
therefore  were  instrumental  in  provid- 
ing exchange  facilities  and  necessary 
aids  to  water-borne  traffic.  Later,  how- 
ever, it  became  a  contest  between  the 
two  forms  of  transportation,  one  quite 
well  established,  the  other  just  begin- 
ning. 

However,  from  those  early  days  until 
now,  the  bridge  owner  has  been  obli- 
gated to  furnish  and  maintain  protec- 
tion for  his  bridge,  also  to  provide  any 
necessary  aids  to  navigation.  Control 
of  these  matters  has  always  been  effect- 
ed by  the  Federal  Congress,  through  the 
chief  of  engineers  of  the  War  Depart- 
ment. Instances  are  recorded  wherein 
this  officer  in  the  early  days  personally 
visited  the  location  of  rail  crossings 
over  navigable  waters  and  prescribed 
the  forjii  and  extent  of  the  protection 
and  of  the  aids  to  navigation.  Later  offi- 
cial regulations  controlling  all  phases 
of  water-borne  transportation  were  is- 
sued as  a  basis  for  uniform  procedures, 
including  the'  positioning  of  navigation 
lights  on  different  types  of  protection. 
Conformance  to  these  regulations  has. 
for  many  years,  formed  a  part  of  all 
construction  plans,  and  such  plans,  to 
be  legal,  must  carry  the  approval  of 
federal  and  state  authorities.  The  cur- 


rent regulations  relative  to  navigation 
lights,  issued  in  1947,  are  under  juris- 
diction of  the  U.S.  Coast  Guard  person- 
nel. 

The  pattern  for  water-borne  traffic 
has  changed  tremendously  during  the 
past  century,  and  in  many  instances, 
since  the  date  of  construction  of  many 
of  the  existing  railroad  movable 
bridges.  Because  of  these  changing  con- 
ditions many  of  the  older  bridges  are 
no  longer  operated,  while  many  others 
are  required  to  accommodate  water- 
borne  traffic  of  a  totally  different  char- 
acter than  was  originally  contemplated. 

The  change  in  type  and  character  of 
the  vessels  themselves  has  had  a  tre- 
mendous effect  on  the  situation.  For- 
merly they  were  of  relative  small  ca- 
pacity and  propulsion  power,  generally 
of  wood  construction,  and  consisted 
principally  of  steamboats  of  the  stern- 
wheel  type,  equipped  as  pleasure  boats 
or  as  barges  to  handle  work  equipment, 
such  as  derricks  and  dredges,  or  tows  of 
wood  barges  loaded  with  fuel,  construc- 
tion materials,  staple  commodities  of 
various  kinds,  food  supplies,  etc.  Tows 
were  held  to  a  minimum  number  of 
barges  for  safe  operation  and  naviga- 
tion was  conducted  with  great  care  be- 
cause a  collision  of  this  type  of  equip- 
ment with  piers,  fenders,  or  any  ob- 
struction was  likely  to  result  in  damage 
to  the  equipment,  and  possible  sinking 
and  loss  of  vessel  and  cargo.  The  pro- 
tection installed  for  movable  bridges 
consisted  of  pile  and  timber  construc- 
tion suited  to  this  early  day  inland  wa- 
ter-borne traffic. 

Present  day  water  transports  ply  in 
coastal  and  intercoastal  ocean  waters 
and  the  waters  of  our  inland  lakes  and 
rivers.  They  comprise  many  types  of 
inland  and  ocean-going  vessels  includ- 
ing pleasure  and  commercial  passenger 
vessels,  trawlers  and  small  fishing 
boats,  cargo  barges  and  vessels,  combin- 
ation passenger  and  cargo  vessels,  tank- 


B.  AND  B.  Association 


45 


ers,  hopper-type  barges,  derricks  and 
pile-driver  barg-es,  dump  scows,  dredges, 
tow  boats,  tugboats.  Great  L  a  k  a  s 
freighters  and  car  ferries,  automobile- 
carrying  river  craft,  naval  vessels  of 
many  types,  to  mention  a  few.  They 
transport  mineral  products,  petroleum 
products,  products  of  chemical  combina- 
tions, manufactured  articles,  construc- 
tion materials  and  equipment,  in  fact 
practically  every  article  known  to  com- 
merce. 

In  size,  they  range  from  small  pleas- 
ure boats  to  lake  freighters  over  600  ft. 
long  with  beams  of  67  ft.  and  a  capac- 
ity of  18,000  tons,  hopper-type  coal 
barges  having  a  capacity  of  41  railroad 
cars,  lake  vessels  accommodating  3,500 
passengers  and  110  automobiles,  and 
barge  tows  of  one  to  four  units,  each 
containing  7  to  8  thousand  barrels  of 
oil  and  other  liquids — just  to  mention  a 
few  of  the  larger  classes  of  transport. 
Of  great  significance,  is  the  fact  that 
most  of  the  transports  now  in  service 
are  of  steel  construction  and  therefore 
damage  to  them,  resulting  from  contact 
with  railroad  structures,  is  rare.  Rea- 
sonably, it  may  be  a  feeling  of  security 
on  the  part  of  the  operators,  as  to  free- 
dom from  damage  to  water-borne  trans- 
port, that  results  in  much  less  precau- 
tion being  taken,  by  operating  crews, 
than  was  the  case  when  damage  to  the 
vessels  was  the  rule  rather  than  the  ex- 
ception. Barge  tows,  consisting  of  one 
to  twelve  units,  generally,  are  the  worst 
offenders.  When  this  class  of  transport 
is  handled  by  a  single  tug  boat,  at  either 
the  front  or  rear  end  the  opposite  end 
is  very  difficult  to  control  as  it  is  easily 
affected  by  cross  winds  and  channel  cur- 
rents. 

Stream  Characteristics 

Stream  characteristics  at  the  loca- 
tion of  many  of  the  movable  bridges  are 
important  factors  in  determining  the 
extent  and  the  kind  of  protection  need- 
ed. They  influence  the  safe  handling  of 
water-borne  transports  to  a  marked 
degree,  and,  in  many  instances,  to  such 
an  extent  that  navigational  control  of 
a  vessel  is  temporarily  lost.  The  adverse 
stream  characteristics  generally  en- 
countered include:  (1)  velocity  and 
direction  of  channel  currents,  (2)  veloc- 
ity and  direction  of  air  currents,  (3) 
fluctuating  water  levels  due  to  tides 
and  floods,  and  (4)  temporary  fluctua- 
tions in  the  stream-bed  level  of  naviga- 
ble channels.  Without  doubt,  the  first 
two  adverse  conditions  account  for  the 
major  portion  of  the  damage  to  protec- 
tive installations  and  to  the  bridge 
structure  when  these  installations  fail 
due  to  their  inadequacy  or  otherwise. 


Tidal  changes  and  floods,  possibly  to 
a  lesser  degree  than  the  conditions  just 
mentioned,  are  the  source  of  much  navi- 
gational difficulty.  Tides  cause  reversal 
in  the  direction  of  stream  currents,  ac- 
companied by  changing  cross  currents. 
Rarely  does  a  boat  move  through  a  mov- 
able span  twice  under  exactly  the  same 
conditions.  Generally  the  action  of  cross 
currents  is  unpredictable,  particularly 
as  to  their  effect  on  barge  tows.  The 
free  end  of  a  barge  tow,  whether  loaded 
or  empty,  is  greatly  affected  by  cross 
currents,  wind  and  wave  action.  There 
is  little  the  tug  boat  can  do  except  to 
maneuver  one  end  of  the  tow  in  the  best 
manner  possible  under  the  prevailing 
circumstances,  in  attempting  to  navi- 
gate through  the  open  draw. 

Due  appreciation  must  be  accorded 
the  fact  that  no  single  type  of  protec- 
tive installation  will  suffice  for  all  con- 
ditions. This  is  so  because  the  types  of 
transport  vary  so  tremendously  as  to 
class  and  capacity,  the  commodities 
transported  are  so  diversified  and  sec- 
tionalized  and  in  general  the  naviga- 
tional equipment  and  practices  are  so 
dissimilar  for  different  classes  of  trans- 
port. We  as  railroad  men,  appear  to  be 
prejudiced  against  water-borne  trans- 
portation. There  is  good  reason  why, 
and  we  are  possibly  disinclined  to  fa- 
miliarize ourselves  with  the  problems 
confronting  operators  of  water-borne 
traffic.  At  locations  where  specific 
classes  of  traffic  experience  unusual 
navigational  difficulty,  construction 
work  designed  to  assist  in  their  control 
would  be  of  benefit  to  all  parties. 

The  protection  needed  to  withstand 
the  hazards  of  present-day  water-borne 
traffic  must  conform  to  the  conditions 
at  each  crossing,  as  determined  by  the 
type  of  movable  span,  the  physical  char- 
acteristics at  the  site  and  the  charac- 
ter of  the  predominating  water-borne 
traffic.  Each  location  constitutes  an  in- 
dividual problem  because  of  the  many 
variable  factors  involved.  The  width  of 
the  navigable  channel  is  fixed  by  the 
type  of  movable  span,  and  it  remains 
so  during  the  life  of  the  bridge.  Chan- 
nel and  weather  conditions  at  many 
sites  are  subject  to  frequent  and  un- 
usual changes,  and  in  addition  water- 
borne  traffic  follows  unpredictable  cy- 
cles of  change,  all  of  which  affects  the 
problems  connected  with  movable  bridge 
protection. 

The  types  of  movable  spans  include 
the  swing  span,  the  pontoon  span,  the 
bascule  span,  and  the  lift  span.  Pro- 
tection for  a  swing  span  usually  is  built 
of  wood  piling  and  framed  timber.  It  is 
designed  of  sufficient  width  to  protect 
the  sides  of  the  span  and  long  enough  to 
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support  the  ends  of  the  span  in  the  open 
position.  Generally  these  structures  are 
pointed  at  the  outer  ends,  and  beyond 
these  pointed  ends,  pile  dolphins,  rock 
filled  cribs,  or  masonry  ice  breakers  are 
installed  to  give  additional  protection 
for  the  ends  of  the  draw  span.  Protec- 
tion for  the  rest  piers  of  swing  spans, 
and  for  bascule  and  lift  spans,  usually 
is  not  so  extensive  as  that  for  the  center 
pier  of  a  swing  span,  and  consists  of 
fenders  constructed  of  wood  piles  and 
framed  timbers,  terminated  by  wood 
pile  dolphins.  Sometimes  wood  pile  dol- 
phins are  used  instead  of  fenders. 

Several  types  of  fender  construction 
are  used  in  the  immediate  vicinity  of 
piers  and  abutments.  These  include  the 
following:  Waling  timbers  directly  an- 
chored to  the  channel  faces  of  these 
units;  waling  timbers  and  sheeting 
bolted  to  a  single  row  or  a  double  row 
of  wood  piling ;  and  steel  I  -  beams 
framed  to  form  a  bumper  beam  that 
spans  the  full  length  of  the  pier  footing. 
Sometimes  the  pile  and  timber  fender  is 
reinforced  with  small  pile  dolphins, 
driven  at  each  end  of  the  pier  footing. 
Bumper  beam  fenders  are  straight,  an- 
gular or  circular  in  outline.  They  do  not 
make  contact  with  the  bridge  pier,  but 
are  framed  to  dolphins  at  each  end. 
One  type  of  dolphin  consists  of  a  cell 
formed  by  steel  sheet  piling,  driven  in 
a  circular  or  other  pattern  to  suit  the 
location,  and  filled  with  concrete  or 
other  heavy  filling.  The  use  of  concrete 
filling  permits  the  encasement  of  the 
ends  of  vertical  beams  to  which  the 
bumper  beam  is  anchored.  Sometimes 
the  bumper  beam  is  framed  to  the  side 
of  the  cell  before  the  filling  is  placed. 

In  other  instances,  the  ends  of  the 
bumper  beam  are  framed  to  wood  pile 
dolphins.  These  dolphins  consist  of  five 
or  more  vertical  piles  and  at  least  two 
batter  piles,  and  a  row  of  vertical  piles 
and  posts  (posts  rest  on  pier  footing) 
provide  vertical  support  for  the  bumper 
beam,  each  beam  being  anchored  to  each 
pile  or  post  with  a  large  U-bolt.  Wood 
sheeting  is  spiked  to  the  channel  side 
of  the  vertical  members.  A  large  tim- 
ber wale  at  the  top  of  the  fender  ex- 
tends the  full  length  of  the  bumper 
beam  and  beyond  to  other  pile  dolphins 
which  form  one  corner  of  fixed  sheer 
booms  that  extend  outward  from  the 
ends  of  the  bumper  beam. 

An  example  of  another  type  is  a 
welded  steel  fender  built  at  a  swing 
span  on  the  Black  river  at  Lorain,  Ohio, 
which  consists  of  14-in.  steel  -bearing 
piles  braced  with  batter  piles  of  the 
same  section,  all  driven  into  soft  rock. 
This  fender  has  a  truss  section  along 
the  channel  side  of  the  center  pier  of 


the  swing  span.  It  was  necessary  to 
encroach  on  the  navigable  channel  to 
accommodate  this  shallow  horizontal 
truss.  The  Lake  Carrier's  Association 
made  no  objection  to  this  construction 
and  the  U.  S.  District  Engineer  fur- 
nished the  necessary  permit.  River  traf- 
fic past  this  bridge  is  mostly  deeply- 
laden  lake  vessels  loaded  with  iron  ore 
and  being  moved  up  stream  by  one  or 
two  tugs. 

Pile  and  timber  fenders  or  fixed  sheer 
booms  are  generally  installed  at  one  or 
both  ends  of  the  protection  adjacent 
to  bi'idge  piers.  Fenders  consist  of  sin- 
gle, double,  or  triple  rows  of  wood  piles, 
with  wale  timbers  and  sheeting  on  the 
channel  side.  Spacer  timbers  are  used 
between  multiple  rows  of  piles.  Batter 
piles  are  used  extensively,  particularly 
where  the  top  of  the  fender  is  12  to  15 
ft.  above  low  water.  A  double  row  of 
batter  piles,  one  at  low  water  and  the 
other  at  high  water,  is  used  in  locations 
where  water  levels  fluctuate  widely. 
Fixed  sheer  booms  consist  of  two  rows 
of  wood  piles  spaced  6  to  8  ft.  between 
rows,  and  4  ft.,  6  ft.  or  8  ft.  apart  in 
the  rows.  They  are  capped  and  braced 
and  waling  timbers  are  bolted  to  the 
piles  on  the  channel  face  of  the  boom. 
In  some  instances  the  waling  timbers 
are  omitted  and  a  float  is  provided 
which  acts  as  a  bumping  surface  that 
follows  fluctuations  in  water  levels. 
This  float  is  a  fully-enclosed  timber  box 
about  4  ft.  square.  It  is  placed  on  the 
front  face  of  the  fixed  boom  and  is  con- 
nected to  a  wale  timber  on  the  rear  face 
of  the  boom  by  cross-timbers,  thus  form- 
ing a  vertically  moving  unit. 

Dolphins  constitute  an  important  fea- 
ture of  nearly  all  protection  installa- 
tions. Wood  pile  dolphins  predominate 
and  are  designated  by  the  number  of 
piles  in  each,  such  as  a  7-19-37-61  or 
120-pile  dolphins.  The  piles  are  spaced 
in  circular  rows  of  larger  diameter  at 
the  channel  bed  than  at  the  top  so  that, 
when  pulled  together  at  the  top  for 
wrapping,  the  batter  of  the  piles  adds 
stiffness  to  the  dolphin.  One  or  more 
series  of  cable  wrappings  are  placed 
near  the  top  after  the  piles  are  drawn 
together  tightly.  Sometimes  circular 
steel  plates  or  a  facing  of  hardwood 
piles  is  provided  above  low  water  for  a 
rubbing  surface.  Frequently  after  a 
dolphin  has  been  completed,  steel  batter 
piles,  generally  three  in  number,  are 
driven  and  framed  to  a  semi-circular 
steel  plate  which  is  then  fastened  se- 
curely to  the  dolphin.  Another  way  of 
increasing  the  shock  resistance  of  a 
wood-pile  dolphin  consists  of  driving 
steel  I-beam  between  the  piles  in  the 
outside   row   facing   river   traffic.    Still 
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another  type  of  dolphin  is  the  steel 
sheet  piling  cell  filled  with  concrete  or 
other  heavy  material  as  previously  men- 
tioned. A  much  larger  steel  sheet  piling 
cell,  filled  vi^ith  sand,  is  used  at  the  nose 
of  the  center  pier  protection  for  swing 
spans. 

Aids  to  Navigation 

Aids  to  navigation  comprise  sight  and 
steering  aids.  Sight  aids,  in  addition  to 
navigation  lights  placed  for  night  use, 
consist  of  the  painting  of  alternate 
black  and  white  oblique  strips  on  all 
channel  side  surfaces  of  protection  in- 
stallations that  are  not  parallel  to  nor- 
mal river  traffic  and  the  erection  of 
sight  poles,  painted  white,  at  the  ex- 
treme outer  end  of  the  protection.  This 
procedure  has  proved  particularly  help- 
ful to  navigators  of  low-height  water 
craft.  Steering  aids  comprise  sheer 
fences  at  locations  adjacent  to  a  cross- 
ing, where  the  navigable  channel  makes 
an  abrupt  change  in  direction,  and  pile 
dolphins  at  the  entrance  to  the  throat  of 
the  customary  protection  installation. 
Sheer  fences  need  no  further  mention, 
having  been   discussed  previously. 

A  decision  as  to  the  size  and  loca- 
tion of  these  pile  dolphins  should  be 
based  upon  the  results  of  a  thorough 
study  of  the  physical  conditions  and  the 
navigating  problems  at  each  crossing 
where  need  for  them  appears  likely. 
Personnel  representing  the  railroad,  the 
U.  S.  District  Engineers  office  and  nav- 
igation interests  should  participate  in 
this  study  and  agree  on  the  findings.  In 
one  such  instance,  the  legal  clearance  at 
the  site  of  a  swing  span  is  60  ft.  and 
the  actual  clearance  between  the  faces 
of  the  protection  is  64  ft.  The  car  fer- 
ries operating  at  this  crossing  have  a 
54-ft.  beam.  It  was  proposed  to  install 
2  wood  pile  dolphins,  each  one  consist- 
ing of  61  piles  cut  off  at  14  ft.  above 
low  water  and  25  backing  piles  cut  off 
at  2  ft.  above  low  water.  The  clearance 
between  the  dolphins  is  to  be  85  ft.  and 
they  are  to  be  located  a  short  distance 
beyond  the  end  of  the  center  pier  pro- 
tection and  on  the  lake  side  of  the  cross- 
ing. 

These  pile  dolphins  will  afford  an 
operator  of  a  vessel  a  means  of  lining 
up  the  boat  at  the  approach  to  the 
bridge  by  holding  the  front  end  to  a 
fixed  position  while  shifting  the  rear 
end,  with  the  propellers,  to  get  the  boat 
in  a  position  to  proceed  through  the 
open  draw.  In  the  case  of  a  tow  the  pile 
dolphins  should  be  located  in  such  a 
manner  as  to  line  up  the  rear  end  of 
the  tow,  as  the  front  end  precedes 
through  the  open  draw. 


Attention  is  called  to  one  instance 
wherein  a  movable  swing  span  was  de- 
clared inadequate  by  the  secretary  of 
war  and  the  bridge  is  being  recon- 
structed in  accordance  with  provisions 
of  the  Truman-Hobbs  act.  This  act  pro- 
vides a  more  equitable  division  of  costs 
for  changes  ordered  for  the  benefit  of 
navigation  interests. 

Economic  Considerations 

It  seems  appropriate  to  record  a  few 
instances  illustrating  economic  factors 
involved  in  collisions  of  water-borne 
traffic  with  movable  bridges. 

At  one  location  in  the  Southwest 
coastal  waters,  a  total  of  33  collisions 
occurred  in  a  period  of  five  years  involv- 
ing expenditures  amounting  to  approxi- 
mately $110,000  to  effect  repairs  to  the 
bridge  and  its  protection. 

At  a  location  on  the  upper  Mississippi 
river  the  upstream  protection  was 
struck  9  times  over  a  three-year  period 
with  repairs  costing  as  much  as  $1,300 
for  each  accident. 

At  the  same  location  on  this  river  a 
five-barge  tow  moving  upstream  struck 
the  through  truss  swing  span  as  it  was 
being  opened.  The  entire  span  was 
moved  32  in.  upstream,  breaking  the 
center  casting,  buckling  all  roller  shafts 
and  pushing  the  span  off  the  rollers. 
The  cost  of  repairs  amounted  to  $35,- 
264,  of  which  $21,156  represented  the 
cost  of  detouring. 

In  1940  a  large  double-track  swing 
span  over  the  Milwaukee  river  at  Mil- 
waukee, Wis.,  was  struck  by  a  car  fer- 
ry and  moved  sidewise  a  distance  of  12 
in.  The  cost  of  resetting  amounted  to 
$5,000. 

In  1940  a  through-truss  swing  span 
over  the  Fox  river  at  Green  Bay,  Wis., 
was  struck  head  on  while  in  the  open 
position.  The  entire  span,  including  the 
masonry  center  pier,  was  moved  about 
12  ft.  down-stream  by  sliding  on  the 
timber  grillage  of  the  pile  foundation. 
Cost  of  repairs  amounted  to  approxi- 
mately $104,000,  of  which  $30,000  rep- 
resented the  cost  of  detouring  trains. 

In  still  another  instance  a  fully-load- 
ed freighter  struck  the  abutment  of  a 
bascule  span  in  the  Detroit  area.  This 
abutment  formed  a  counter-weight  pit 
about  30  ft.  below  the  base  of  rail.  The 
pit  filled  with  water  putting  the  bridge 
entirely  out  of  commission  due  to  coun- 
terweight being  submerged. 

The  first  instance  cited  is  typical  for 
a  large  number  of  railroad  bridges  over 
navigable  streams,  wherein  collisions 
by  water-borne  transports  result  in 
damage  to  protection  installations  and 
minor   damage  to  movable   spans.   The 
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others  refer  to  collisions  wherein  great 
damage  was  done.  All  illustrate  the 
problems  faced  by  railway  engineering 
officers  and  bridge  and  building  person- 
nel. These  men  have  no  control  over  the 
causes  leading  to  collisions;  however, 
through  carefully  planned  protection 
works  they  can  do  much  to  minimize  the 
damage    resulting   therefrom. 

DISCUSSION 

B.  M.  Stephens  (T.  &N.  O.)  reported 
that,  in  his  territory,  the  district  engi- 
neer's office  of  the  U.  S.  Army  has  im- 
posed penalties  on  the  operators  of 
boats  for  mishandling  their  vessels,  and 
suggested  that  other  roads  might  ap- 
peal to  local  authorities  for  similar  ac- 
tion. L.  D.  Garis,-(C.  &N.  W.)  asked 
for  information  on  protecting  cut-off 
piles  from  developing  center  rot.  T.  M. 
Von  Sprecken  (Sou.),  Lee  Mayfield 
(M.  P.),  and  F.  M.  Misch,  (S.  P.),  all 
responded  to  this  inquiry,  telling  of  sub- 
stantially similar  methods  used  on  then- 
roads.  These  consist  in  substance  of 
the  application  of  hot  creosote  to  the 
top  of  the  pile,  the  creosote  being  re- 


tained on  the  pile  by  means  of  a  dam  of 
clay  or  other  material  while  soaking  in. 
In  addition,  Mr.  Misch  told  of  the  prac- 
tice of  capping  the  pile  top  with  a  gal- 
vanized metal  cap  after  it  had  been 
covered  with  hot  asphalt  or  tar. 

H.  S.  Loeffler  (G.  N.)  told  of  the  way 
the  G.  N.  protects  pile  dolphins  and 
waling  timbers  on  ore  docks  to  mini- 
mize damage  by  boats  rubbing  these  fa- 
cilities. In  this  construction  a  number 
of  used  automobile  tires  are  threaded 
on  a  12-ft.  length  of  14-in.  timber.  The 
timber  is  then  mounted  upright  and  se- 
cured to  the  facility  by  means  of  cables. 

Mr.  Garis  then  asked  for  informa- 
tion regarding  the  economical  size  of 
timber  for  use  as  fender  facing  in  view 
of  today's  material  prices.  G.  H.  Perry 
(P.  R.  R.)  said  that  if  the  vessels  using 
the  facility  are  of  large  size,  the  fenders 
will  wear  rapidly,  regardless  of  size. 
He  then  told  of  a  method  of  extending 
piles  by  caping  them  with  lengths  of 
pipes  which  are  then  filled  with  con- 
crete and  wrapped  with  steel  cable. 
This  method,  he  said,  is  highly  satisfac- 
tory. 


Sanitary  Facilities  and  Appurtenances  for 
Railway  Buildings 

Report  of  Committee 

L.  C.  Winkelhaus  (chairman),  arch,  engr.,  C.  &N.  W  ,  Chicago;  L.  S.  Marriott  ( vice-chairman >, 
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SANITARY  facilities  contribute  to  the 
welfare  of  all  people.  Therefore,  the  var- 
ious law-making  bodies  are  interested 
and  promulgate  laws,  rules  and  regu- 
lations to  govern  the  constructon  of 
such  facilities. 

When  preparing  plans  for  new  sani- 
tary facilities,  or  making  adjustments 
to  existing  conditions,  one  must  famil- 
iarize himself  not  only  with  local  re- 
quirements, but  also  with  the  laws  of 
the  particular  state  in  which  such  con- 
struction is  contemplated.  Many  states 
have  separate  regulating  bodies,  or 
commissions,  which  pass  on  all  plans 
for  these  facilities. 

Passenger  Stations 

Good  toilet  facilities  in  passenger  sta- 
tions   create   much    favorable   comment 


from  the  traveling  public,  and  the  rail- 
roads should  endeavor  to  construct  such 
facilities  in  the  best  manner. 

It  is  preferable  to  construct  toilet 
rooms  in  passenger  stations  at  one  end 
of  the  general  waiting  room,  and  ad- 
jacent to  each  other  so  that  the  dividing 
wall  can  be  used  for  piping,  thus  sim- 
plifying the  plumbing.  Sanitary  fix- 
tures should  not  be  placed  along  an 
outside  wall  if  it  is  at  all  possible  to 
arrange  them  otherwise ;  this  is  to  mini- 
mize the  danger  from  freezing. 

All  walls  and  ceilings  of  toilet  rooms 
must  be  plastered.  The  floors  may  be 
ceramic  tile,  or  other  impervious  ma- 
terials, and  should  be  provided  with  a 
six-inch  high  baseboard,  with  cove  at 
floor  line  of  similar  materials.  In  the 
more  important  stations,  the  walls  to  a 
height    of    seven   feet   may    be   covered 
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with  marble,  structural  glass,  or  glazed 
tile  in  order  to  eliminate  promiscuous 
writing,  sketching,  cutting  or  other 
markings. 

It  is  a  generally  accepted  require- 
ment that  all  toilet  rooms  have  outside 
windows.  The  area  of  such  window 
openings  should  be  at  least  10  per  cent 
of  the  floor  area,  and  with  the  further 
provision  that  50  per  cent  of  the  win- 
dow can  be  made  free  opening.  The 
lower  half  of  all  such  windows  must  be 
fitted  with  obscure  glass. 

Each  toilet  room  should  be  provided 
with  a  ventilating  duct,  which  is  usual- 
ly constructed  of  galvanized  iron  and 
capped  above  the  roof  line  with  a 
syphon- jet  ventilator.  The  lower  end 
of  each  duct  must  have  an  opening  just 
above  the  baseboard,  covered  with  an 
iron  or  other  metal  grille.  Separate 
ducts  must  be  provided  for  the  toilet 
rooms  for  each  sex. 

All  toilet  rooms  should  have  at  least 
one  lavatory,  together  with  the  other 
sanitary  facilities.  In  the  larger  sta- 
tions, where  hot  water  is  available, 
washing  facilities  should  include  mir- 
rors and  electric  outlets  at  the  lava- 
tories, and  a  vanity  in  the  women's  rest 
room. 

All  rooms  must  be  ventilated.  Ven- 
tilation for  toilet  and  wash  rooms  is 
obvious.  It  is  necessary  for  locker 
rooms  to  provide  both  general  air  cir- 
culation and  circulation  in  lockers 
where  clothing  may  be  damp.  Ventila- 
tion may  be  provided  by  metal  ducts 
from  the  floor  line  to  above  the  roof, 
connected  to  a  syphon- jet  ventilator  of 
proper  size.  Grilled  openings  at  the 
lower  ends  of  the  duct  are  placed  just 
above  the  baseboard.  This  ventilation 
is  in  addition  to  that  provided  for  by 
window  openings. 

The  window  area  must  be  at  least 
equal  to  10  per  cent  of  the  floor  area  of 
each  room.  The  windows  may  be  of 
wood  or  metal,  and  of  such  design  that 
at  least  50  per  cent  of  the  window  area 
will  open.  The  glass  in  the  windows  in 
the  toilet  and  wash  rooms  should  be  of 
an  opaque  type,  and,  in  some  cases,  the 
lower  half  of  locker  rooms  windows 
should  be  glazed  with  such  glass. 

The  sanitary  facilities  in  passenger 
stations  should  include  drinking  foun- 
tains with  vitrified  china  bowls  or  re- 
ceptors, placed  in  close  proximity  to 
the  toilet  rooms,  in  order  to  simplify 
the  plumbing  work.  Drinking  foun- 
tains must  be  of  the  angle-stream  type 
to  comply  with  the  codes  of  most  states, 
and  should  be  placed  in  the  waiting 
rooms — never  in  the  toilet  rooms. 

It  is  obvious  that,  where  required  by 
law,  separate  rooms  and  facilities  must 


be  provided  for  white  and  colored  peo- 
ple. 

Welfare  Buildings 

When  necessary  to  provide  new  wel- 
fare facilities  for  employees,  it  is  pref- 
erable to  construct  such  facilities  in  a 
separate  building.  One  building  may 
house  several  classes  of  employees, 
such  as  trainmen,  enginemen,  switch- 
men, and  shopmen.  However,  it  is  cus- 
tomary to  provide  separate  wash  and 
locker  rooms  for  each  class. 

New  welfare  buildings  are  usually 
one-story  structures  with  a  basement 
to  accommodate  the  heating  plant,  coal 
storage,  and  other  kindred  facilities.  A 
two-story  structure  would,  no  doubt, 
cost  less,  but  may  bring  objections 
from  those  employees  who  are  required, 
by  reason  of  occupation,  to  carry  tool 
boxes  or  other  heavy  equipment,  to  the 
second  floor. 

On  account  of  environment  and 
usage,  welfare  buildings  should  be  sub- 
stantially constructed  on  concrete  foun- 
dations, with  concrete  floors,  masonry 
walls,  and  proper  roof  structure. 

The  walls  and  ceilings  of  wash  and 
toilet  rooms  must  be  plastered,  or  pro- 
vided with  other  smooth  hard  surface 
for  sanitary  reasons  and  to  comply  with 
the  various  sanitary  codes.  It  is  good 
practice  to  apply  a  hard  cement  plaster 
to  the  lower  seven  feet  of  walls  in  these 
rooms,  but  the  rest  of  the  walls  and 
the  ceilings  can  be  surfaced  with  or- 
dinary plaster.  All  walls  and  ceilings 
should  be  painted  with  an  oil-base 
paint.  Before  applying  plaster  to  the 
exterior  walls  of  such  rooms,  they  must 
be  furred  or  provided  with  a  water- 
proof bond  coat  to  protect  the  plaster 
from  the  seepage  of  moisture  through 
the  walls. 

Locker  Rooms 

The  walls  of  locker  rooms,  if  of  ma- 
sonry construction,  need  not  be  plas- 
tered or  painted.  Concrete  blocks  or 
brick  must  be  laid  with  neat  joints  in 
order  to  present  a  satisfactory  appear- 
ance. Two  or  three  applications  of 
waterproofing  compound  are  necessary 
on  exterior  masonry  walls  to  prevent 
driving  rains  from  seeping  through. 
Stucco,  on  masonry  block  walls,  is  good 
construction  and  will  eliminate  seepage 
of  water  through  the  walls. 

The  ceilings  in  locker  rooms  may  be 
fiber  board,  plaster  board  or  asbestos- 
cement  board,  fastened  directly  to  the 
ceiling  joists.  It  is  becoming  general 
practice  to  insulate  all  such  ceilings  in 
order  to  conserve  heat.  It  is  essential 
to    ventilate    the    attic    space    over    in- 
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sulated    ceilings    in    order    to    prevent 
moisture  damaging  the  insulation. 

The  floors  in  welfare  buildings  should 
be  of  concrete,  and,  for  sanitary  rea- 
sons, a  six-inch  high  base  of  the  same 
material  should  be  provided  in  all 
rooms.  It  is  well  to  provide  floor  drains 
so  that  rooms  may  be  flushed  with 
water  when  necessary. 

Doors 

Doors  should  be  of  ordinary  wood 
construction,  and  may  be  pine  or  fir, 
suitable  for  painting.  It  is  preferable 
not  to  provide  glass  in  the  upper  pan- 
el of  these  doors.  The  exterior  doors 
should  be  1%  in.  thick,  and  interior 
doors  1%  in.  thick.  A  latching  device 
is  all  that  is  necessary  in  the  way  of 
locks,  as  such  buildings  are  seldom 
locked.  Liquid  door  closers  should  be 
provided,  especially  on  doors  leading  to 
toilet  and  wash  rooms. 

In  certain  localities  it  is  important 
to  provide  fly  screens  for  all  windows 
and  doors. 

Sanitary  Fixtures 

All  sanitary  fixtures  should  be  the 
best  obtainable.  In  fact,  many  sani- 
tary codes  describe  the  minimum  that 
will  be  acceptable.  From  these  codes 
one  also  determines  the  number  of  each 
kind  of  fixtures  required  for  the  partic- 
ular job  in  question. 

To  ascertain  the  number  of  fixtures 
required  for  any  particular  job,  it  is 
necessary  to  determine  the  maximum 
number  of  men  on  any  eight-hour  shift. 
Various  states  employ  different  meth- 
ods of  figuring  the  minimum  number  of 
fixtures  required,  and  their  codes  should 
be  consulted.  However,  the  minimum 
requirements  are  about  as  follows: 

1  wash  bowl,  or  wash  facility  for 
each    10   men   or  fraction   thereof; 

1  water  closet  for  each  20  men  or 
fraction  thereof; 

1  urinal  for  each  50  men  or  fraction 
thereof; 

1  shower  stall  for  each  20  men  or 
fraction  thereof. 

The  above  minimum  requirements 
should  be  modified  to  meet  various  con- 
ditions and  the  class  of  employees  to  be 
accommodated.  Where  all  the  men  be- 
gin and  stop  work  at  the  same  time,  it 
is  essential  to  provide  more  wash  fa- 
cilities than  the  minimum  required.  If 
the  men  go  home  at  the  close  of  each 
work  day,  it  is  possible  that  the  shower 
stall  requirements  may  be  reduced,  or 
eliminated  entirely.  However,  in  the 
case  of  trainmen  and  enginemen,  the 
minimum  requirements  should  prove 
adequate. 


Wash  facilities — The  designer  may 
select  individual  bowls,  the  trough  type, 
or  the  circular  wash  fountain,  but  it 
may  be  advisable  to  consult  local  rep- 
resentatives of  the  employees  as  to 
what  type  is  preferred.  With  the  in- 
dividual bowl,  each  user  can  temper 
the  wash  water  to  suit  himself.  Some 
codes  prohibit  the  use  of  stoppers  with 
individual  bowls,  as  they  are  usually 
left  in  an  unsanitary  condition  when 
stoppers  are  used.  The  wash  trough 
seems  to  be  ideal  for  most  installations. 
Such  troughs  are  single  or  double;  the 
single  for  wall-hung  installations,  and 
the  double  for  free  standing  installa- 
tions. Hot  and  cold  water  lines  join 
at  a  single  spigot  and  the  running  wa- 
ter can  be  tempered  to  the  degree  de- 
sired by  the  individual.  The  circular 
and  semi-circular  wash  fountains  have 
come  into  use  within  the  last  decade  or 
so.  These  fountains  are  mounted  on  a 
single  pedestal  and  are  constructed  of 
conci'ete  with  aggregates  of  various 
colors  and  textures.  In  recent  years 
stainless  steel  has  also  been  used  for 
fabricating    such   wash   fountains. 

,These  fountains  are  particularly 
adapted  to  installations  where  many 
men  wash  at  the  same  time.  The  flow 
of  water  is  usually  controlled  by  a 
foot-operated  valve  which,  in  turn,  is 
operated  by  a  metal  ring  just  above 
floor  level.  This  ring  may  be  divided 
into  four  sections,  each  section  con- 
trolling the  flow  of  water  to  one-fourth 
of  the  fountain.  The  cold  and  hot  water 
supplies  lead  to  a  mixing  valve  where 
the  temperature  of  the  wash  water  is 
controlled.  The  water  is  discharged  in 
a  heavy  spray  and  is  of  the  same  tem- 
perature for  all  users  of  the  facilities. 
Water  closets — The  bowls  of  water 
closets  should  be  of  the  elongated  type; 
in  fact,  many  codes  require  this  type 
of  bowl.  Seats  with  open  fronts  and 
no  covers  should  be  used.  Plastic  seats 
are  preferable,  and,  if  deemed  necessary 
for  any  particular  installation,  they 
may  be  of  the  self-rising  type.  Closets, 
equipped  with  flush  valves  and  vacuum 
breakers,  ai-e  preferable  to  the  low- 
down  flush  tanks  or  high  tanks.  Flush 
valves  require  at  least  one-inch  supply 
lines  and  15  lb.  water  pressure.  Where 
adequate  pressure  is  not  available,  flush 
tanks  must  be  used,  and,  if  the  low- 
down  type,  it  is  desirable  to  provide 
them  with  lock-on  covers. 

Urinals  —  Floor-type  urinals,  with 
automatic  flushing  device,  are  usually 
preferable.  They  need  not  be  more  than 
18  in.  in  width,  and,  if  in  batteries, 
should  be  placed  on  24-in.  centers.  It 
is  common  practice  to  slope  the  floor 
of   the    toilet    room   toward    floor   type 
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THE  1,600-TON,  420-(oot  long  lift  span  in  its  raised  position  provides  a  channel  width  of  400 
feet  and  a  vertical  clearance  above  low  water  of  70  feet  for  navigation.  The  bridge  consists  of 
three  250-ft.  through  truss  spans,  one  420-ft.  through  truss  vertical  lift  span,  18  deck  plate 
girder  spans  of  78  feet  and  one  plate  girder  span  of  45  feet.  It  was  designed  and  the  construction 
supervised  by  Howard,  Needles,  Tammen  &  Bergendoff,  consulting  engineers. 


mhmim-immi 


«  „n  11"  SPAN  ft"»«s 


THE  HARRY  S.  TRUMAN  BRIDGE  crOSsing 
the  Missouri  River  at  Kansas  City, 
Mo.,  is  the  major  element  of  an  outstand- 
ing railroad  relocation  project.  Under- 
taken jointly  by  the  Chicago,  Milwaukee, 
St.  Paul  &  Pacific  Railroad  Company 
and  the  Chicago,  Rock  Island  &  Pacific 
Railway  Company,  it  provides  a  more 
direct  routing  of  rail  traffic  through 
Kansas  City,  and  permits  faster-sched- 
uled operations  to  the  West  Coast. 

This  imposing  bridge  is  a  single  track 
structure  with  a  total  length  of  2,633  feet. 
Its  dominating  420-foot  vertical  lift  span 
over  the  navigation  channel  is  electri- 
cally operated  by  remote  control  from  a 
3-story  operating  house  located  on  one 
of  the  end  piers.  A  gasoline  power  unit 


is  available  for  emergency  operation. 

The  unusual  features  and  engineering 
developments  which  are  embodied  in  the 
design  and  construction  of  the  Harry  S. 
Truman  Bridge,  contribute  to  the  lasting 
strength  and  ruggedness  demanded  by 
today's  and  tomorrow's  heavy  freight 
tonnage,  great  traffic  density,  and  high 
speed  operations.  The  completed  ready- 
for-traffic  superstructure  was  under  con- 
tract to  American  Bridge  Company. 

Projects  such  as  this  point  the  way  to 
the  problems  now  facing  America's  rail- 
roads—for "better  railroading"  is  here  to 
stay.  And  as  your  new  plans  of  roadbed 
rehabilitation  shape  up,  American  Bridge 
Company  will  be  prepared  to  meet  your 
every  structural  need. 


AMERICAN  BRIDGE  COMPANY 

General  Offices:  Frick  Building,  Pittsburgh,  Pa. 

Contracting  Offices  in:  Ambridge   ■   Baltimore  •   Boston  •   Chicago   •  Cincinnati 

Cleveland  •  Denver  •  Detroit  •  Duluth  •  Elmira  ■  Gary  •  Minneapolis  •  New  York 

Philadelphia  •  Pittsburgh  •  Portland,  Ore.  •  St.  Louis  •  San  Francises  •  Trenton 

United  States  Steel  Export  Company,  New  York 
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urinals  in  order  to  eliminate  the  neces- 
sity of  floor  drains.  Wall  hung  or  ped- 
estal-type urinals  are  satisfactory  and 
are  preferred  to  the  floor  type  in  some 
localities.  The  trough-type  urinal  may 
be  suitable  in  certain  instances.  If 
used,  proper  metal  shields  must  be  used 
and  placed  on  24-in.  centers.  This  type 
urinal  is  not  as  sanitary  as  the  other 
types  and  is  seldom  used  in  new  work. 

Shower  stalls — Shower  stalls  can  be 
obtained  as  a  unit,  complete  with  in- 
tegral base,  drain,  shower  heads,  sup- 
plies, etc.,  and  this  type  is  preferable. 
The  stall  should  not  be  less  than  36  in. 
by  36  in.  by  72  in.  high.  In  addition  to 
the  shower  stall,  it  is  necessary  to  pro- 
vide a  dressing  compartment  adjoining 
the  shower  stall,  of  the  same  height  and 
width,  and  at  least  42  in.  long.  A  small 
seat  or  bench  is  usually  placed  in  the 
dressing  compartment.  Curtain  rods, 
canvas  curtains,  etc.,  should  be  pro- 
vided for  both  the  shower  stall  and  the 
dressing  compartment. 

Drinking  fountains — A  drinking  foun- 
tain must  be  installed  in  each  locker 
room — not  in  the  toilet  or  wash  room. 
This  facility  should  be  placed  on  a 
wall  adjacent  to  the  wash  room  so  as 
to  minimize  the  amount  of  plumbing 
work.  Only  drinking  fountains  of  the 
angle-stream  type  should  be  considered. 

Toilet  stalls — It  is  best  to  provide 
metal  toilet  stalls,  complete  with  all 
appurtenances,  such  as  door  latches, 
coat  hooks,  paper  holders,  etc.  In  the 
more  important  installations,  structural 
glass,  marble  or  enamelware  might  be 
used,  and,  where  such  are  used  the 
doors  should  be  of  wood  or  metal  to 
provide  a  more  suitable  material  for 
the  application  of  hardware.  Stalls 
should  be  not  less  than  three  feet  wide 
by  five  feet  long,  and  not  moi'e  than  six 
feet  high.  The  bottoms  of  side  panels 
and  doors  should  be  set  about  one  foot 
above  the  floor  level  in  order  to  facili- 
tate the  mopping  and  cleaning  of  floors. 

Lockers — All  lockers  should  be  con- 
structed of  metal  and  equipped  with  hat 
shelf,  hanger  bar,  coat  hooks,  and  pro- 
vision for  padlocking.  Lockers  are 
usually  constructed  with  legs  6  in.  high, 
and  can  be  obtained  with  sloping  tops, 
which  discourages  the  placing  or  stor- 
age there  of  various  articles.        r. 

The  size  of  the  lockers  may  vary 
considerably,  and  depends  upon  the 
class  of  employees  to  be  accommodated 
and  the  state  in  which  the  facility  is 
located.  Some  railroads  standardize 
on  the  maximum  size  required  by  any 
code  in  their  territory.  This  is  so  the 
lockers  can  be  used  on  any  part  of  the 
system,  and  at  the  same  time  show  no 
discrimination. 


Steel  lockers  should  be  ordered  in 
groups  in  order  to  save  metal  and  re- 
duce cost.  However,  the  grouping 
should  not  include  too  many  lockers, 
i.e.,  not  more  than  three,  four  or  five 
openings  wide.  The  groupings  can  be 
single  face  or  double  face,  and  one 
should  specify  when  ordering.  It  is 
customary  to  ship  metal  lockers 
"knocked-down"  to  save  shipping  space 
and  to  facilitate  placing  them  in  rooms. 

Water  Service 

The  water  supplied  for  use  in  wel- 
fare buildings  must  be  potable — that  is, 
fit  for  human  consumption.  In  most 
cases,  municipal  water  service  is  avail- 
able; however,  in  some  isolated  locali- 
ties a  well  must  be  drilled  and  the  state 
health  authorities  will  require  certain 
tests  before  certifying  it  as  an  approved 
well. 

It  is  necessary  to  furnish  an  adequate 
supply  of  hot  and  cold  water  to  the  va- 
rious fixtures.  Cold  water  presents  no 
problem,  and  hot  water  can  be  pro- 
vided in  various  ways.  If  steam  is 
available  the  year  round,  hot  water 
can  be  made  through  the  use  of  a  steel 
storage  tank  fitted  with  heating  coils. 
Should  the  building  have  its  own 
heating  plant,  hot  water  can  be  made 
through  an  indirect  heater,  coils  or 
other  fitting  in  the  fire  box.  Of  course, 
this  is  only  during  the  heating  season. 
For  the  summer  months,  an. auxiliary 
small  hot  water  heating  boiler  can  be 
installed.  ^' 

It  is  always  a  source  of  annoyance 
as  to  who  shall  fire  the  boiler  to  pro- 
vide hot  water.  Therefore,  it  is  well 
to  consider  the  installation  of  an  oil- 
fired  plant  for  heating  hot  water.  If 
gas  is  available,  the  installation  of  a 
gas-fired  hot  water  heater  and  storage 
tank  may  be  considered.  It  is  an  ideal 
arrangement  and  well  worth  the  addi- 
tional cost  of  operation.  Where  only 
small  storage  quantities  of  hot  water 
are  required,  electric  hot  water  heat- 
ers are  suitable. 

Sewage  Disposal 

In  most  instances  municipal  sanitary 
sewers  are  available  for  sewage  dis- 
posal. Where  they  are  not,  a  septic 
tank  must  be  installed.  Septic  tanks 
are  satisfactory  and  requii'e  very  little 
attention  if  properly  installed.  The 
effluent  can  be  discharged  into  a  dry- 
v/ell,  or  through  a  system  of  farm 
drain  tile.  , 

The  foregoing  report  covers  general 
principles  which  are  cor^Slstent  with 
good  practice.  Each  proposal  must  re- 
ceive individual  consideration,  and  the 
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Railway  Engineers 

USE 

Teco  Connectors 


ieccuide — 


TECO  SPIKED  GRIDS  have  stiffened  many 
trestles  and  extended  their  useful  life  with  low 
maintenance  costs. 


TECO  SPLIT  RINGS  and  SHEAR  PLATES 
have  made  clear  span  timber  trusses  economical  for 
enginehouse  and  warehouse  roofs. 


TECO  CLAMPING  PLATES  hold  ties  tight  on 
open  deck  bridges  while  reducing  fabrication  of 
ties  and  guard  timbers. 


For  further  uses  and  information  see  "TECO 
CONNECTORS  FOR  TIMBER  CONSTRUC- 
TION IN  RAILROAD  SERVICE."  Write  for 
your  FREE  copy. 

TIMBER  ENGINEERING  COMPANY 

Washington,  D.  C.  Chicago  New  Orleans 
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installation    made    should    satisfy    the 
personnel  involved. 

DISCUSSION 

In  replay  to  a  question  from  E.  R. 
Schlaf  (I.e.),  Chairman  Winkelhaus 
stated  that  where  sink  stoppers  are  not 
used  it  is  not  always  customary  to  in- 
stall mixing  faucets.  W.  A.  Hiickstep 
(M.P.)     said    that   temperature-control 


regulators,  set  for  115  deg.  F.,  were 
always  used  with  mixing  faucets  on  his 
road  to  preclude  the  possibility  of  per- 
sons being  burned. 

Commenting  on  that  part  of  the  re- 
port which  stated  that  it  is  good  prac- 
tice to  apply  hard  cement  plaster  to  the 
lower  seven  feet  of  walls  in  toilet  rooms, 
W.  C.  Harmon  (S.P.)  stated  that  he 
preferred  to  use  a  ceramic  wainscoting 
to  about  the  same  height. 
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NOW  .  .  .  Fire-retardant  wood 
for  roundhouses! 


■  Looks  like  ordinary  wood,  you  say? 
Well,  it  is  wood.  But  not  ordinary! 
It's  a  new  kind  of  wood.  Koppers  has 
pressure-treated  it  with  certain  chem- 
icals. 

So  what?  So  ordinary  wood  becomes 
amazingly  different.  It  has  far  greater 
resistance  to  decay.  It  is  completely 
unpalatable  to  termites.  And  get  this: 
it  is  fire-retardant! 

Yes,  wood  has  joined  the  fire-safe 
materials!  This  Koppers  Fire-Retard- 
ant  Wood  greatly  reduces  all  fire 
hazards  .  .  .  has  a  high  degree  of 
resistance  to  the  attacks  of  fire  itself. 

Thus,  to  all  the  advantages  of  wood 


...  its  easy  workability,  availability, 
decorative  value,  economy,  re-use 
value  .  .  .  are  added  resistance  to 
decay  and  termite  pttack  as  well  as 
resistance  to  fire.  Yet  the  odorless 
Koppers  treatment  does  not  harm  the 
color  or  paintability  of  the  wood. 

This  amazing  new  wood  that  resists 
fire  is  ideally  suited  for  floors,  roofing, 
sheathing,  and  the  structural  members 
of  railroad  engine  houses,  bridges,  and 
tunnel  linings  as  well  as  plants,  ware- 
houses, docks  and  similar  structures. 
For  more  complete  data,  send  for 
Koppers  Fire-Retardant  Wood,  a  new 
booklet  containing  interesting,  helpful 
information  about  this  latest  devel- 
opment  in   pressure-treating  wood. 


KOPPERS   COMPANY,    INC.,    Pittsburgh    19,   Pa. 


PRESSURE-TREATED  WOOD 
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CLEAN  TREATED  LUMBER 
for  bridges  and  buildings, 
platforms,  roofs  and  decks 


Where  a  clean,  odorless, 
paintable  treated  lumber 
is  required,  specify  "Wol- 
manized"  brand.  Treat- 
ment with  "Wolman" 
wood  preservative  salts 
introduces  no  fire  hazard. 
Service  records  over  20 
years  prove  its  effective- 
ness in  protecting  against 
decay  and  termites. 


AMERICAN  LUMBER  &  TREATING  CO. 

332     SOUTH     MICHIGAN     AVENUE      •      CHICAGO 


VACUUM-PRESSURE     TREATED 

LUMBER 
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Prevent  Bridge  Fire 
Expense  and  Hazard. . . 
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adopt  the  proved 

LIBBEV-ZOne 

PROCESS 


Brake  shoe  sparks,  lighted  cigarettes  tossed  by  careless 
smokers,  molten  metal  from  overheated  shoes,  and  from 
oil,  coal  and  other  fuel  from  locomotive  boxes. .  .all  find  a 
fire  hungry  target  in  unprotected  y/ood  surfaces  where  or- 
dinary coatings  have  worn  down  or  cracked  open. 

Leading  railroads  (names  on  request)  ore  now  restricting 
fires  with  the  LIBBEY-ZONE  Process  using  ZONE  Heavy-Duty 
Coating.  .  .the  scientific  discovery  that  combines  Canadian 
asbestos  fibre  with  intensified  asphalt  gum  to  produce  a 
long-lasting,  economical,  genuinely  fire  retardant  surface 
for  open-deck  bridges  and  trestles. 

ZONE  Heavy-Duty  Coating,  when  combined  -with  the 
proper  aggregate  of  crushed  stone  or  gravel,  expands  with 
heat .  .  .  yet  does  not  melt;  contracts  with  cold .  .  .  yet  does 
not  fiake.  This  protective  coating  is  easily  and  quickly 
applied.  Nationally  distributed.  Ask  for  our  free  booklet.  . 
and  learn  the  advantages  of 

ZONE 

HEAVY-DUTY      COATING 
The  Zone  Company 

Div.  of  Southwestern  Petroleum  Co.,  Inc.,  Fort  Worth,  Texas 

ZONE       HEAVy-DUry  COAT/NG.  ..for  fiVe   retardani  profection. 
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Past  Officers 


President. . . , 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary. . . . 
Treasurer. . . 


E-xecutive 
Members 


1907-1908 


R.  H.    Reid 

J.  P.    Canty 

H.  Rettinghouse 

F.  E.    Schall 
W.    O.   EsKleston 

S.  F.    Patterson 

C.  P.    Austin 

\.  E.    Killam 

I.  S.    Lemond 

C.  W.    Richey 

r.  S.    Leake 
VV.    H.    Finley 

J.  N.    Penwell 


1908-1909 


J.  P.    Canty 

H.  Rettinghouse 

F.  E.    Schall 

J.  S.    Lemond 

A.  E.    Killam 

S.  F.   Patterson 

C.  P.    Austin 

J.  N.     Penwell 
VVillard    Beahan 

F.  B.    Scheetz 
VV.    H.    Finley 

L.  D.   Hadwen 

T.  J.    Fullem 


1909-1910 


H.  Rettinghou.se 

J.  S.    Lemond 

F.  E.    Schall 

A.  E.    Killam 

J.  N.    Penwell 

C.  A.    Lichfy 

J.  P.    Canty 
W.    Beahan 

F.  B.  Scheet7 
L.  D.  Hadwen 
T.  J.    Fullem 

G.  Aldrich 
P.  Swenson 


1910-1911 


H.    Rettinghouse 

F.  E.    Schall 
A.    E.    Killam 
.T.    N.    Penwell 
L.    D.   Hadwen 
C.    A.    Lichty 

I     P.   Canty 
T.    -J.    Fullem 

Aldrich 
y.    Swenson 

G.  W.    Rear 

V     O     Ecgleston 
W      F.     Stp(T'<n< 


President.  . . . 
1st  V.-Pres.. 
2nd  V.-Pres. 
:ird  V.-Pres. 
4th  V.-Pres. 
Secretary. . . . 
Treasurer.  .  . 


Executive 
Members 


1911-1912 


F.  E.    Schall 
A.    E.    Kiltem 
J.    N.    Penwell 
L.    D.    Hadwen 
T.   J.    Fullem 
C.    A.    Lichty 
J.    P.    Canty 

G.  Aldrich 
P.    Swenson 
G.    W.    Rear 
W.    F.    Steffens 
E.    B.    Ashby 

W.    O.    Kffffloston 


1912-1913 


A.   E.   Killam 
J.    N.    Penwell 
L.   D.  Hadwen 
I'.    .1.    Fullem 
G.    Aldrich 
C.   A.    Lichty 
.1.    P.    Cantv 
G.    W.    Rear 
VV.    F.    Steffens 
E.    B.     Ashby 
C.    E.     Smith, 
S.    C.    Tanner 
Tjee    •Tuttor' 


1913-1914 


J.    N.    Penwell 
L.    D.    Hadwen 
G.    Aldrich 
G.    W.    Rear 
C.    E.    Smith 
C.    A.    Lichty 
J.    P.    Canty 
W.    F.    Steffens 
E.    B.    Ashby 
S.     C.    Tanner 
Lee    Jutton 
W.   F.   Strouse 
C     R     Knowl-'s 


1914-1915 


L.    D.   Hadwen 
G.    Aldrich 
G.   W.    Rear 
C.    E.    Smith 

E.  B.     Ashby 
C.    A.    Lichty 

F.  E.     Welse 
W.    F.    Steffens 
S.    C.    Tanner 
Lee    Jutton 

W.  F.  Strouse 
C.  R.  Knowles 
A.    RidtrwH'- 


1915-1916 

1916-191.7 

1917-1918 

1918-1919 

President 

G.    VV.    Rear 

C.    E.    Smith 

S.   C.    Tanner 

Lee    Jutton 

1st  V.-Pres 

C.    E.    Smith 

E.    B.    Ashby 

Lee   Jutto'n 

F     E.    Weise 

2nd   V.-Pres.... 

E.    B.    Ashby 

S.    C.    Tanner 

F.    E.    Weise 

W.    F.    Strouse 

3rd    V.-Pres 

S.    C.    Tanner 

Lee    Jutton 

W.    F.    Strouse 

C.    R.    Knowles 

4th    V.-Pres 

Lee   Jutton 

F.    E.    Weise 

C.    R.    Knowles 

X.    Ridgway 

Sec.-Treas 

C.    A.    Lichty 

C.    A.    Lichty 

C.    A.    Lichty 

C.    A.    Lichty 

f 

F.    E.    Weise 

W.    F.    Strouse 

A.    Ridgway 

J.    S.    Robinson 

W.    F.    Strouse 

C.    R.    Knowles 

J.    S.    Robinson 

J.    P.   Wood 

Executive         -J 

C.    R.    Knowles 

A.    Ridffway 

J.    P.    Wood 

A.    B.    McVay 

Members 

\ .    Ridirway 

J.    S.    Robinson 

D.    C.    Zook 

J.   H.  Johnston 

J.    S.    Robinson 

J.    P.    Wood 

A.     B.    McVay 

E.    T.    Howson 

.1.    P.    Wood 

D.     C.     Znol, 

T.    H.    Johnston 

C.    W.    Wrijjht    ., 

1919-1920 

1920-1921 

1921-1922 

1922-1923 

F.    E.    Weise 

VV.    F.    Strouse 
C.    R.    Knowles 

C. 
A. 

R.    Knowles 
Ridgway 

Arthur    Ridgway 
J.    P.    Wood 

1st  V.-Pres...'. 

W.   F.   Strouse 

2nd   V.-Pres.... 

C.    R.    Knowles 

A.    Ridgwav 

J. 

S.    Robinson 

J.   S.   Robinson 

3rd    V.-Pres.... 

A.    Ridgway 

J.    S.    Robinson 

J. 

P.    Wood 

C.    W.    Wright 

4th    V.-Pres 

J.   S.    Robinson 

J.   P.   Wood 

C. 

W.    Wright 

E.  T.  Howson 

Sec.-Treas 

C.    A.    Lichty 

C.    A.    Lichty 

C. 

A.    Lichty 

C.    A.    Lichty 

Asst.    Sec 

F. 

E.    Weise 

F.    E.    Weise 

r 

J.    P.   Wood 

C.   W.   Wriirht 

E. 

T.    Howson 

F.    C.    Baluss 

A.    B.    McVay 

A.    B.    McVay 

T. 

H.   Johnston 

Maro     Johnson 

Directors          J 

J.    H.    Johnston 

G.    A.    Manthey 

E. 

K.   Barrett 

0.    F.    Dalstrom 

E.    T.    Howson 

E.   T.   Howson 

F. 

C.    Baluss 

S.    D.    Corey 

C.    W.    Wright 

J.   H.   Johnston 

Maro    Johnson 

W.    B.    Hotson 

0.    A.    Manthey 

E.    K.    Barrett 

O. 

F.   Dal  Strom 

P.    N.   Nelson 

Advertisement 
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•  LEFT:  6UDA  Power  Track  Drill  for 
drilling  bolt  holes  in  "T"  rail,  girder 
rail  or  "I"  beams,  quickly  and 
accurately.  Light  v^eight  —  povverful 
engine. 

•  BELOW:  BUDA  Rail  Bender,  bends 
heavy  rail  cold.  One  man  bends  151 

b.  rail  easily  with  this  handy  tool. 


•  ABOVE:  BUDA  Earth  Drill,  highly 
efficient  unit  for  all  types  of  bridge 
and  construction  work.  Model  HBD 
sho^rn,  is  pre-boring  for  piling  on  a 
typical  liridge  job. 

•  RIGHT:  BUDA  Klinch-Klaw  Jack, 
idea!  for  pulling  bolts  and  spikes 
from  bridges  and  trestles. 

W/?;r£  fOR  LITERATURE 


HARVEY  (Chicago  Suburb)   ILLINOIS 
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Past  Officers 


1923-1924 

1924-1925 

1925-1926 

1926-1927 

President 

J.   S.    Robinson 

J.    P.    Wood 

C.    W.    Wright 

E.    T.    Howson 

1st  V.-Pres.... 

J.    P.    Wood 

C.    W.    Wrigiit 

E.   T.   Howson 

F.    C.    Baluss 

2nd    V.-Pres 

C.    W.    Wriglit 

E.    T.    Howson 

F.    C.    Baluss 

Maro    Johnson 

3rd   V.-Pres 

E.    T.    Howson 

F.   C.   Baluss 

Maro   Johnson 

J.    S.    Huntoon 

4tli    V.-Pres 

F.    C.    Baluss 

Maro   Johnson 

J.    S.    Huntoon 

C.    S.    Heritage 

Sec.-Treas 

C.    A.    Liciity 

C.    A.    Lichty 

C.    A.    Lichty 

C.    A.    Lichty 

Asst.   Sec 

F.   E.    Weise 

F.   E.    Weise 

F.   E.    Weise 

F.   E.   Weiso 

f 

S.    T.    Corey 

J.    S.   Huntoon 

C.   S.   Heritage 

A.   I.   Gauthier 

W.   B.  Hotson 

A.   I.    Gauthier 

W.    B.    Hotson 

E.   L.    Sinclair 

Directors          "S 

P.    N.    Nelson 

E.    L.    Sinclair 

P.  N.  Nelson 

O.    F.    Dalstrom 

J.   S.   Huntoon 

C.   S.   Heritage 

A.    I.   Gauthier 

W.    T.    Krausch 

A.    I.    Gautiiier 

W.    B.    Hotson 

E.    L.   Sinclair 

R.    C.    Bardwell 

*■ 

E.    L.    Sinclair 

P.    N.    Nelson 

0.   F.    Dalstrom 

H.   I.   Benjamin 

■  'resident. . ., 
Isi  V.-Pres.. 
:iiid  V.-Pres. 
•ird  V.-Pres. 
4th  V.-Pres. 
Sec.-Treas.. , 
Asst.   Sec... 


Directors 


1928-1929 


F.  C. 
Maro 
J.  S. 
C.  S. 
A.  I. 
C.  A. 
F.  E. 
W.  T. 
R.  C. 
H.  I. 
R.  C. 
T.  H. 
J.    S. 


Baluss 
Johnson 
Huntoon 
Heritage 
Gauthier 

Lichty 

Weise 

Krausch 

Bardwell 
Benjamin 
Henderson 

Strate 
Ekey 


Maro 
J.  S. 
C.  S. 
A.  I. 
H.  I. 
C.    A. 

F.  E. 
R.  C. 
J.  S. 
T.    H. 

G.  A. 
W.  A 
F.    W. 


Johnson 
Huntoon 

Heritage 
Gauthier 
Benjamin 

Lichty 
Weise 
Henderson 
Ekey 

Strate 

Rodman 
.    Batey  ~ 

Hillman 


1929-1930 


J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
C.    A.    Lichty 

G.   A.   Rodman 
W.    A.    Batey 
F.    W.    Hillman 
E.    C.    Neville 
H.    H.    Best 
J.    E.    Kinp 


1930-1934 


C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
T.  H.  Strate 
C.    A.    Lichty 

E.    C.  Neville 
H.    H.    Best 
J.   E.   King 
A.    B.    Scowden 
W.    A.    Batey 
L.   C.   Smith 


1934-193S 

1935-1936 

1936-1937 

19S7-1938 

President 

H.   I.   Benjamin 

T.  H.  Stnt« 

E.   C.   Neville 

C.   M.   Burpee 

1st  V.-Pres.... 

T.  H.   Strate 

E.  C.  Neville 

C.  M.  Burpee 

F.    H.    Masters 

2nd   V.-Pres.... 

E.   C.    Neville 

C.  M.  Burpee 

F.    H.    Masters 

W.   S.   Lacher 

3rd   V.-Pres.... 

A.    B.    Scowden 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richardf 

4th   V.-Pres.... 

W.    R.    Roof 

C.  A.  J.  Richards 

W.    S.    Lacher 

F.  H.  Cramer 

Sec.-Treas 

C.    A.    Lichty 

C.  A.  Lichty 

C.  A.   Lichty 

C.  A.  Lichty 

f 

C.    M.   Burpee 

A.  L.  McCloy 

W.   R.    Roof 

B.  R   Meyers 

W.   A.   Batey 

R.  P.  Luck 

T.   P.  Soule 

G.    S.    Crites 

Directors         J 

L.   C.   Smith 

H.   H.   Best 

F.   H.    Cramer 

R.  E.  Dov* 

C.  A.  J.  Richards 

W.  R.  Roof 

B.   R.  Meyers 

T.  P.  Soule 

A.  L.  McCloy 

T.  P.  Soule 

G.   S.   Crites 

A.    China 

^ 

R.    P.    Luck 

F.  H.  Cramer 

R.  E.    Dove 

L.  G.  Byrd 

1938-1939 

1939-1940 

1940-1941 

1941-1942 

President 

1st   V.-Pres 

2nd  V.-Pres. . . 
3rd  V.-Pres. . . . 
4th  V.-Pres... 
Sec.-Treas 

Armstrong  Chinn 
F.  H.  Cramer 
A .  E.  Bechtelheimer 
H.  M.  Church 
R.  E.      Dove 
C.    A.   Lichty 

A. E. Bechtelheimer 

F.  H.  Cramer 

H.  M.  Church 

R.  E.  Dove 

F.  H.  Soothill 

C.  A.  Lichty 

H.  M.  Church 
R.  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 

R.  E.  Dove 

F.  H.    Soothill 

G.  S.   Crites 

A.    M.    Knowles 
N.    D.    Howard 

F.  O.  Whiteman 
F.  E.  Weise 

N.  D.  Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 

A.   G.   Shaver 

Treasurer 

Directors 

L.  G.   Byrd 
W.    R.    Ganser 
F.   H.   Soothill 
B.   R.  MeyeiB 
W.  Walkden 
A.  S.   Krefting 

B.  R.  Meyers 
W.  Walkden 
A.  S.  Kreftlng 
A.  M.  Knowlea 
L.  G.  Byrd 
K.  L.  Miner 

R.    E.    Caudle 
I.  A.  .Moore 
W.    A.    Sweet 
J.    L.  Varker 
L.    B.    Peyser 
Martin   Meyer 
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Pressure  Grouting  and  "Guniting"  of 

Disintegrated  concrete  and  masonry  structures  such 
as  piers  and  abutments  of  railroad  bridges,  retaining 
walls,  power  plants,  dams,  steel  encasements,  and 
linings  for  tanks,  reservoirs,  tunnels,  canals  and  ditches. 


Condition   of   Bridge  Wing 
Walls  before  storting  work 


^"-  '^e.forof/on 


Note  condition   of  disintegrated 
concrete    Wing    Wall     at    left 


with   Your   Masonry   Maintenance    Problems 

\Nr\\e    for   further    information 


GEORGE   E.  DETZEL  COMPANY 

Pressure   Grouting   and   Gunite   Service 
2303    GILBERT    AVE.  CINCINNATI    6,   OHIO 
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Past  Officers 


1942-1943 

1943-1944 

1944-194S 

1945-1946 

President 

G.   S.   Crites 

T.    L.   Varker 

J.   L.   Varker 

N.    D.    Howard 

Ist  V.-Pres 

R.  E.  Caudle 

R.  E.  Caudle 

R.  E.   Caudle 

F.   G.  Campbell 

2nd  V.-Pres.... 

A.  M.  Knowles 

N.  D.  Howard 

N.  D.   Howard 

J.  S.  Hancock 

3rd  V.-Pres.... 

N.   D.   Howard 

F.    G.    Campbell 

F.    G.    Campbell 

E.  H.  Barnhart 

4th  V.-Pres.... 

T.  L.  Varker 

J.   S.   Hancock 

J.   S.   Hancock 

W.  F.  Martens 

Secretary 

A.  G.  Shavert 
Lorene    KindredJ 
Elinor  V.  Heflfern 

Elinor   V.   Heffern 

Elise  LaChance 

Elise   LaChance 

Treasurer 

F.    E.    Weise 

C.    R.    Knowles 

C.   R.   Knowles 

C.   R.   Knowles 

Treasurer 

F.  E.   Weise 

F.    E.    Weise 

Emeritus 

M.    Mever 

W.  F.  Martens 

W.   F.   Martens 

A.    B.    Chapman 

L.   E.   Peyser 

A.   L.   McClov 

A.   L.    McCloy 

W.   A.   Huckstep 

Directors          J 

K.  L.  Miner 

L.   C.   Winkelhaus 

L.  C.  Winkelhaiis 

F.   R.   Spofford 

F.  G.  Campbell 

E.   H.    Barnhart 

E.  H.  Barnhart 

Guy  E.  Martin 

T.   S.   Hancock 

A.    B.   Chapman 

A.    B.    Chapman 

B.    R.   Meyers 

^ 

"L.   C.    Winkelhaus 

L.   E.    Peyser 

L.   E.   Peyser 

L.   E.   Peyser 

President. . . . 
1st  V.-Pres.. . 
2nd  V.-Pres. . 
3rd  V.-Pres.. , 
4th  V.-Pres. . . 
Secretary . . . . 
Treasurer . . . . 


Directors 


1946-1947 


F.  G.  Campbell 
J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Elise  LaChance 
C.  R.  Knowles 
Guy  E.  Martin 
B.  R.  Meyers 

L.  E.  Peyser 

H.  M.  Harlow 

H.  B.  Christianson 

F.  R.  Spofford 


1947-1948 


J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martins 
W.  A.  Huckstep 
G.  E.  Martin 
Elise  LaChance 
C.  R.  Knowles* 
H.  M.  Harlow" 

H  B.  Christianson 

F.  R.  Spofford 
Lee  Mayfield 
Franz  M.  Misch 
W.  D.  Gibson 


tTo  November   1,    1942 
tTo  February   1,   1943 


*Died  Aug.  6,  1948 
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for  THE  RELIABILITY  and 
PRODUCTIVITY  B&B  OPERATIONS 


Model  M-2  Portable  Power 
Plant,  2.5  KVA  capacity,  is 
shown  above.  Other  models 
1.25  and  5  KVA  capacities 
are  also  available. 


REQUIRE! 

JACKSON    PORTABLE 
POWER    PLANTS 

With  Permanent-Magnet  Generators 

Generators  that  require  no  maintenance,  no 
adjustment;  that  are  absolutely  trouble-proot 
and  produce  BOTH  single-phase  and  3-phase 
60  cycle  I  10  volt  AC  to  full  rated  capacity. 
These  plants  are  powered  by  husky  Wisconsin 
gas  engines  and  have  proved  their  outstand- 
ing reliability  throughout  the  railway  field. 

JACKSON     HYDRAULIC 
CONCRETE    VIBRATOR 

With  50-ft.  Reach.  Makes  the  hard-to-get-at 
places  easy  to  reach.  Saves  time  by  making 
frequent  relocations  of  machine  unnecessary. 
Provides  frequencies  from  idling  to  7200  VPM. 
2%"x2l"  vibrator  head.  All  moving  parts 
run  in  oil.  Husky  5.7  HP  Engine.  Line  also 
includes  Gas-engine  and  electric  driven  flex- 
ible-shaft concrete  vibrators. 


JACKSON    PAVING    UNIT 

Consists  of  a  manually  guided  vibratory  screed  powered  by  Jackson 
portable   power  plant.    Perfect  for  paving,   patching,  etc..    Under- 
cuts   at    side    forms  —  works    right    around    manholes    and    other 
obstructions  —  strikes  ofF  crowns,  regular  or  inverted. 

JACKSON    SOIL    COMPACTOR 


Quickly  and  easily  provides  maximum  density  in  bridge 
approaches    and    similar   fills.     Propels    itself.     PirmI 
compacts    10  to    15  sq.  ft.   per  minute  of  granular 
soil    to    a    depth    of    12    inches.     Produces   95% 
maximum    density    in    a    single    pass.     Equally 
adaptable    to    coarse    gravel    and    crushed 
rock.    Write  for  details. 


ELECTRIC  TAMPER  &  EQUIPMENT  CO. 

LUDINGTON  MICHIGAN 


CONSTITUTION 


ARTICLE  I. 

NAME 

Section   1.     This  association  shall  be  known  as  the  American  Railway 
Bridge  &  Building  Association. 


ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement 
of  knowledge  pertaining  to  the  design,  construction  and  maintenance  of  railway 
bridges,  buildings,  water  service  facilities,  and  other  structures,  by  investigation, 
reports  and  discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any 
particular  devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for 
any  opinions  expressed  in  papers,  reports  or  discussions  unless  the  same 
have  received  the  endorsement  of  the  association  in  regular  session. 


ARTICLE  IIL 

MEMBERSHIP 

Section  1.  The  membership  of  this  association  shall  be  divided  into 
five  classes,  viz :  Members,  life  members,  associate,  honorary  and  junior 
members.* 

Section  2.**  A  member  shall  be  a  person  in  a  position  above  rank  of  gang 
foreman  in  connection  with  railway  bridge,  building  and  water  service  work. 
Any  person  desirous  of  becoming  a  member  shall  make  application  upon  the  form 
prescribed  by  the  executive  committee,  setting  forth  his  name,  age,  residence  and 
practical  experience.  He  shall  furnish  at  least  three  references  to  whom  he  is 
personally  known.  Applicants  may  be  voted  into  membership  at  any  regular 
executive  meeting  or  by  letter  ballot  of  the  executive  committee,  a  majority  vote 
being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have 
belonged  to  the  association  for  at  least  twenty  years  and  in  general  must  have 
retired  from  active  railway  service  due  to  age  or  physical  disability.  He 
shall  have  all  the  privileges  of  active  membership,  except  the  holding  of 
office,  and  shall  not  be  required  to  pay  annual  dues.  The  transfer  from 
membership  to  life  membership  shall  be  made  in  the  same  manner  as  the 
election  of  members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible 
as  members,  whose  pursuits  or  attainments  qualify  them  to  co-operate  with 
members  in  the  study  and  development  of  improved  practices  in  the  con- 
struction and  maintenance  of  bridges,  buildings  and  water  facilities.  They 
shall  have  all  the  rights  of  members  except  of  voting  and  holding  office. 
They  shall  be  elected  in  the  manner  prescribed  for  members,  in  Section  2, 
of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have 
attained  acknowledged  eminence  in  some  branch  of  engineering  or  railway 
service.  Their  number  shall  be  limited  to  ten.  Honorary  members  shall  be 
proposed  by  not  less  than  six  active  members  and  shall  be  elected  by  the 
unanimous  vote  of  the  members  present  at  a  regular  meeting.  They  shall 
have  all  the  rights  of  active  members  except  that  of  holding  office  and  shall 
be  exempt  from  the  payment  of  dues. 


•Amended  October  16.  1941. 
** Amended  September  20,  1948. 
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tong  railroai  bridge  be- 
fore ond  after  extens'.vs 
repairs  by  the  6.  J. 
Many  Company,   Inc. 


9  tN-FIL-TRO  Depth 
Finish,  dn  exclusive 
B.  J.  Many  Com- 
pany   Inc.    system. 

•  Gunite  or  Shot- 
crete 

•  Pressure    Grouting 

•  Pile    Encasement 

O  Weather,  Smoke 
and  Fume  Proofing 
with  IN-FIL-TRO- 
FLEX 


METHODS 

AND 
MATERIALS 


NEVER,  in  nearly  half  a  century  of  extensive  research  has- 
there  been  discovered  proven  methods  and  materials  that 
provide   a   more   thorough   and   enduring  job   of 

REPAIRING  AND   PRESERVING   CONCRETE, 
BRICK   AND   STONE   RAILWAY  STRUCTURES 
than   those   employed   by   the  B.   J.   Many   Company,   Inc. 
Railways  structures  repaired  and  fortified  against  deteriora- 
tion by   the  B.   J.   IVIany  Company,   I.ic.  many,   many  years 
ago  are  today  in  a  high  state  of  preservation  .  .  .  furnish- 
ing positive  proof  of  the  dependable  long-lived  protection 
assured  by  time-tested  materials  and  methods. 
Upon   request,    without   obligation   on   your  part,   a   trained 
B.    J.    Many    Company,    Inc.    engineer    will    inspect    your 
bridges  and  other  structures  and  submit  a  detailed  report 
of  his  findings  with  recommendations. 


B.  J.  MANY  COMPANY,  Inc. 

,  30    N.    LA    SALLE    STREET,    CHICAGO    2,    ILL. 

WEST  LONG  BRANCH,   N.  J.  —  409  Monmouth   Road 

BALTIMORE,   MD.  —  Baltimore  Life  BIdg. 
OKLAHOMA  CITY,  OKLA.  —  827  N.   W.   31st  Street 

/IUTHOR/ZED4GENTS 

SEATTLE   11,  WASH.  —  Pioneer  Sand   &   Gravel   Co.,   Inc.,   Ltd.,  203   Hardisty    St. 

FORT  WILLIAM,   ONT.  —  Northland   Machinery  Supply  Co..   Ltd.,  203   Hardisty  St. 

WINNIPEG,   MANITOBA  —  Northland   Machinery  Supply  Co.,   Ltd. 
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Section  6.  A  junior  member  shall  be  a  person  who  is  a  graduate  of  a 
recognized  engineering  school,  or  who  has  been  employed  for  at  least  two 
years  in  the  design,  maintenance  or  construction  of  railway  bridges,  build- 
ings or  structures.  Applicants  shall  be  at  least  21  years  of  age  and  they 
shall  be  elected  in  the  manner  prescribed  for  members,  in  Section  2  of  this 
article.  Juniors  shall  have  all  the  rights  of  members  except  that  of  holding 
ofifice.  When  the  attainments  of  a  Junior  are  such  as  to  qualify  him  as  a 
member,  he  may  apply  for  promotion  and  the  Executive  Committee  shall 
authorize  such  promotion  when  qualifications  warrant  the  action.  Unless 
a  Junior  is  promoted,  his  membership  shall  cease  automatically  when  he 
becomes  28  years  of  age.* 

Section  7.  Any  member  guilty  of  conduct  unbecoming  a  railroad  officer 
and  a  member  of  this  association,  or  who  shall  refuse  to  comply  with  the 
rules  of  this  association,  shall  forfeit  his  membership  on  a  two-thirds  vote  of 
the  executive  committee. 

Section  8.  Membership  shall  continue  until  written  resignation  is 
received  by  the  secretary,  unless  member  has  been  previously  expelled, 
or  dropped  for  non-payment  of  dues  in  accordance  with  Section  1  of 
Article   VII. 

Section  9.**  Only  active  members  shall  hold  office  in  this  association,  and 
only  active  and  life  members  shall  be  entitled  to  vote  in  the  election  of 
officers. 

ARTICLE  IV. 

OFFICERS 

Section  1.  The  officers  of  this  association  shall  be  a  president,  four  vice- 
presidents,  a  secretary,  a  treasurer  and  six  directors  who  with  the  most  recent 
past  president  shall  constitute  the  executive  committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the 
most  recent  past  president,  who  continue  to  be  members,  shall  be  privileged 
to  attend  all  meetings  of  the  executive  committee,  of  which  meetings  they 
shall  receive  due  notice,  and  be  permitted  to  discuss  all  questions  and  to 
aid  said  committee  by  their  advice  and  counsel ;  but  said  past  presidents  shall 
not  have  a  right  to  vote,  imless  called  upon  to  fill  a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term 
by  the  executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE   COMMITTEE 

Section  L**  The  executive  committee  shall  manage  the  affairs  of  the 
association  and  shall  have  full  power  to  control  and  regulate  all  matters 
not  otherwise  provided  for  in  the  constitution  and  by-laws  and  shall  exercise 
general  supervision  over  the  financial  interests  of  the  association,  and  make 
all  necessary  purchases  and  contracts  required  to  conduct  the  general 
business  of  the  association  but  shall  not  have  the  power  to  render  the 
association  liable  for  any  debt  beyond  the  amount  then  in  the  treasury  plus 
accounts  rceivable  and  not  subject  to  other  prior  liabilities.  All  appropriations 
for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the  association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a 
majority  of  the  members  of  the  committee,  providing  10  days'  notice  is  given 
members   by   mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute 
a  quorum  for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION     OK    OFFICERS     AND    TENURE    OF    OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  lie  elected 
at  the  regular  annual  meeting  of  the  association  and  the  election  shall  not 
be  postponed  except  by  unanimous  consent  of  the  members  present  at  saia 
annual  meeting.  The  election  shall  be  by  ballot,  a  majority  of  the  votes 
cast  being  required  for  election.  Any  active  member  of  the  association  not 
in  arrears  for  dues  shall  be  eligible  for  office,  but  the  president  shall  not  be 
eligible  for  reelection. 

•Amended  October  16.   1«'41. 
**  Amended  September  20,  1948. 


Advertisement 


69 


Non^Shrink 

E  M  B  E  C  O 

A  "B  &  B"  FAVORITE  FOR  YEARS 

Non-Shrink    Embeco    has   no    equal  for  Speed  and 
Permanence   in   such   operations   as  .  .  . 


^^^y^^ 


;f  BRIDGE    SEAT  ^-BRIDGE    SEAT  a; 


Shrinkage  has  been  the  major  cause 
of  ordinary  grout  failure.  Poor  con- 
tact between  the  grout  and  bedplate 
permits  increased  vibration  resulting 
in  more  rapid  wear  and  disintegra- 
tion. Embeco  Non-Shrink  grout 
creates  an  ideal  bearing  surface  that 
stands  up  for  years. 


•  Grouting  Bridge  Seats 

•  Repairing  Concrete 

•  Repointing   Heavy   Masonry 

•  Reintegrating  Bridge  Piers 

•  Waterproofing 

•  Bonding 

The  Non-Shrinking  and  Quick- 
Setting  properties  of  Embeco 
saves  many  MAN-HOURS. 


OTHER   MASTER  BUILDERS 

PRODUCTS  USED 
EXTENSIVELY  by  RAILROADS 

Pozzolith  —  Cement    Dispersing 
Agent  for  mass  concrete. 

Masterplate  —  Non  -  colored     and 
colored  armored  surface  floors. 

Omicron  Mortarproofing-shrink- 

age  control  for  masonry  mortal's. 


Masterkure  —  Membrane 
agent  for  all  concrete. 


curmg 


Write  for    Pictorial  Specifications  —  available   to   all    Railroad 
Engineering   and   Maintenance   Men. 

THE  MASTER  BUILDERS  COMPANY 


CLEVELAND,   OHIO 


TORONTO,  ONTARIO 
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Section  2.t  The  president,  four  vice-presidents,  secretary  and  treasurei 
shall  hold  office  for  one  year  and  the  directors  for  two  years,  three  directors 
being  elected  each  year.  All  officers  retain  their  offices  until  their  successors 
are  elected  and  installed. 

Section  3.t  The  term  of  office  of  the  secretary  and  the  treasurer  may  be 
terminated  at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their 
compensation  shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond 
in  an  amount  to  be  fixed  by  the  executive  committee. 

ARTICLE  VII. 

MEMBERSHIP   FEE   AND   DUES 

Section  l.t  Every  member  upon  joining  this  association  shall  pay  to  the 
secretary  an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee. 
No  member  in  arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election 
and  any  member  more  than  one  year  in  arrears  may  be  stricken  from  the  list 
of  members  at  the  discretion  of  the  executive  committee. 

ARTICLE  VIII.* 

LOCAL    SECTIONS 

Section  L**  Upon  the  application  of  ten  or  more  members  of  the 
association  residing  in  the  same  geographical  district,  or  having  offices 
therein,  the  executive  committee  shall  ^organize  a  local  section  for  that 
district,  to  which  all  members  in  that  district  shall  be  eligible.  Such  local 
section  shall  admit  to  active  meml^ership  only  members  in  good  standing.  It 
shall  hold  not  less  than  two  meetings  each  year,  and  shall  be  governed  by  such 
constitution  and  by-laws  not  inconsistent  with  the  constitution  of  this  association 
as  the  settion  membership  may  adopt  and  the  executive  committee  of  the  asso- 
ciation approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation, 
either  financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  1.  This  constitution  may  be  amended  at  any  regular  meeting 
by  a  two-thirds  vote  of  the  members  present,  provided  that  notice  of  the 
proposed  amendment  or  amendments  has  been  sent  to  the  members  at  least 
30  days  previous  to  said  regular  meeting. 


BY-LAWS 

TIME    OF    MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during 
the  month  of  September,  the  exact  date  to  be  fixed  by  the  Executive  Committee. 

PLACE  OF   MEETING 

2.**     The   place   of   holding   the   annual   convention   shall   be   Chicago,   111. 

3.  It  shall  lie  within  the  power  of  the  executive  committee  to  change 
the  location  or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the 
best  interests  of  the  association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall 
constitute  a  quorum. 


tAmended  October  17,  194C. 
"Article  adoDted  1922. 
** Amended  September  20.  1948. 
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^^HEN  you  use  the  Nalco  System  of  locomotive 
boiler  feedwater  treatment,  your  locomotives  are 
under  the  direct  surveillance  of  the  Nalco  Labora- 
tories. When  you  come  to  Nalco  you  are  buying 
far  more  than  chemicals.  You  are  securing  the 
services  of  a  complete  organization  that  provides 
research,  controlled  production  of  chemicals,  on-the- 
spot  field  service  and  specially  designed  mechanical 
equipment  to  help  you  maintain  peak  locomotive 
efficiency  for  longer  runs,  lower  maintenance  and 
maximum  allowable  service  between  washouts. 

NATIONAL  ALUMINATE  CORPORATION 

6231    West    66th    Place,    Chicago    38,    Illinois 


The  Complete  System  of 
Locomotive  Water  Treatment 


^(ih 
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**nuES 

5.  The  annual  dues,  for  the  fiscal  year  ending  August  31,  and  payable  in 
advance,  shall  be  as  follows  :* 

Members.  $5.00;  Associate  Members,  $4.00;  Junior  Members,  $2.50. 

UUTIES    OF    01-FlCEUS 

6.t  Tbe  president  shall  have  general  supervision  over  the  affairs  of 
the  association.  He  shall  preside  at  all  meetings  of  the  association  and  of 
the  executive  committee ;  shall  appoint  all  committees  not  otherwise  provided 
for,  and  shall  be  ex-officio  member  of  all  committees.  He  shall  with  the  secre- 
tary sign  all  contracts  or  other  written  obligations  of  the  association  which 
have  been  approved  by  the  executive  committee.  He  shall  render  a  detailed 
report  at  least  three  times  during  the  year  to  the  members  of  the  executive 
committee,  showing  the  financial  condition  of  the  association  and  its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a 
statement  of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings 
in  the  absence  of  the  president  and  discharge  his  duties  in  case  of  a  vacancy 
in  his  office. 

8.t  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the 
proceedings  of  all  meetings  of  this  association,  and  of  all  accounts  between 
this  association  and  its  members  ;  to  collect  all  moneys  due  the  association,  and 
deposit  the  same  in  the  name  of  the  association.  He  shall  pay  all  bills  when 
properly  certified  and  approved  by  the  president  and  the  treasurer,  and  make 
such  reports  as  may  be  called  for  by  the  executive  committee.  He  shall  also 
perform  such  other  duties  as  the  association  may  require. 

9.t  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as 
made  by  the  secretary,  sign  all  checks  after  they  have  been  approved  by  the 
president,  and  invest  all  funds  not  needed  for  current  expenses  as  directed  by 
the  executive  committee.  He  shall  report  at  each  annual  meeting  on  the  con- 
dition of  the  finances. 

NOMINATING    COMMITTKE 

10.  After  each  annual  meeting  the  president  shall  appoint  a  committee 
of  five  members,  not  officers  of  the  association,  of  whom  two  at  least  shall 
be  past  presidents,  and  two  of  whom  shall  have  served  on  the  committee 
the  previous  year,  which  shall  prepare  a  list  of  names  of  nominees  for 
officers  to  be  voted  on  at  the  next  annual  convention,  in  accordance  with 
Article  VI  of  the  constitution,  said  list  to  be  read  at  the  first  session  of 
the  second  day  of  said  convention.  Nothing  in  this  section  shall  be  con- 
strued to   prevent  any  member  making  further  nominations. 

AUDITING    COMMITTEE 

11. :|:  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee 
of  three  members,  not  officers  of  the  association,  whose  duty  it  shall  be  to 
examine  the  accounts  and  vouchers,  of  the  secretary  and  the  treasurer  and 
certify  as  to  the  correctness  of  their  accounts. 

COMMITTEE   ON    SUBJECTS    FOR    DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee 
wiiose  duly  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be 
siilimilled   for  approval   at  the  next  convention. 

COMMITTEE  ON    INVESTIGATION 

!3.  After  the  association  has  adopted  the  list  of  subjects  for  investi- 
gation the  president  for  the  succeeding  year  shall  appoint  the  committees 
who  shall  prepare  the  subjects  for  report  and  discussion.  He  may  also 
appoint  individual  members  to  prepare  reports  on  special  subjects,  or  to 
reyiort  on  any   special  or  particular   subject. 

*Anien<leci  October  16.   1941. 
;-.\iiifii(lc(l  October  17,  1940. 
TAflopied  October  17.  1940. 
**  Amended  September  20.  1948. 
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handle  'em  faster 


CLEAN  WATER  MAINS. 


\m.  train  servicing  lags 
iers's  a  good  chance  that 
an  inadequate  supply  ol 
water  due  to  clogged  pipes 
'm  the  cause.  Why  tolerate 
\^  wheit  the  National 
\x  Main  Cleaning  Co. 
c^f^uickly  restore  yot 
mains  to  at  least  .95%  of 
their  original  capacity? 

Our  engineers  will  gladly 
submit  facts  and  figures  on 
how  National  has  solved 
this  costly  problem  for 
other  railroads. 

National"Know-How"Pays. 
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PUBLICATION    COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint 
a  publication  committee  consisting  of  three  active  members  whose  duly 
it  shall  be  to  cooperate  with  the  secretary  in  the  issuing  of  the  publica- 
tions of  the  association.  The  assignment  of  this  committee  shall  be  sucl'. 
that  at  least  one  member  shall  have  served  on  the  committee  during  the 
previous  year. 

ORDER   OF    BUSINESS 

15.t  Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 

16.  The  votes  of  a  majority  of  the- members  present  shall  decide  any 
questions,  motion  or  resolution  which  shall  be  brought  before  the  association, 
unless  otherwise  provided.  Unless  specifically  provided  herein  otherwise 
all  discussipns  shall  be  governed  by  Robert's  rules  of  order. 

AMENDMENTS 

17.t  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present 
at  am-  regularly  called  Executive  Committee  Meeting. 


tAmended    September  20,    1948 
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LOCOMOTIVE    SERVICE 
STATIONS 


• 

COAL 

ASH 

SAND 

(Steam  and  Diesel) 

• 

Rate  HIGH  with  Railway  Bridge  and 
Building  Engineers,  because  they  perform 
dependably  year  in  and  year  out  at  LOW 
operating  and  maintenance  costs. 

There  are  more  than  700  OGLE  Locomotive 
Service  Stations  on  70  Railroads  in  the 
United  States. 

OOie  COHSTRIfCVOH  CO, 


CHICAGO 


DIRECTORY  OF  MEMBERS 

as  of  March  1,  1949 

(Fi^re  after  each  name  indicates  year  when  member  joined  association.) 

ACTIVE  MEMBERS 

H.   C.  Aaron,  Supv.   B.   &  B..   W.   M.  R.  R.,   Hagerstown,   Md..    (1935). 

L.  F.  Abrams,   Supv.  W.  S.,  I.  C.  R.  R.,  Fort  Dodge.  la.,   (1947) 

A.  F.  Ainslie,  Supv.  B.  &  B.,  N.  P.  Ry.,  Spokane,  Wash.,   (1948). 

H.  J.  Aliberti,  Asst.  Supv.  B.  &  B.,  Me.  C.  Ry.,  Portland,  Me.,  (1947) 

G.  A.  Allen,   Br.   Insp.,  C.   &   O.  Ry..  Clifton  Forge,  Va.,    (1940), 

W.  V.  Allen,  Asst.  Supv    B.  &  B.,  C.  &  O.  Ry.,  Catlettsburg,  Ky.,   (1946). 

A.  Anderson,    Sp.  Asst.  Engr.,  N.  Y.  C.  R.  R.,  Chicago,  (1947) 

J.  L.  Anderson,  Sup.  B.  &  B.,  Mo.  Pac.  R,  R.,  Osawatomie,  Kans.,    (193n 

J.  T.  Andrews,  Asst.  Engr.,  B.  &  O.  R.  R.,  Baltimore,  Md.,  (1947) 

W.  F.  Armstrong,  Arch.  Dftsmn.,  C.  &  N.  W.  Ry..  Chicago,   (1947) 

L.  K.  Arnold,  Div.  Br.  Insp..  A.  T.  &  S.  F.  Ry.,  San  Bernardino,  Calif.,   (1944). 

T.  J.  Atkinson,  Mast.  Carp.,  Penn.  R.  R.,  Chicago,   (1947) 

S.  K.  Autrey,  B.  &  B.  &  W.  S.  Insp.,  Burlington-Rock  Island,  Teague,  Tex. 

J.  H.  Babbitt,  Asst.  Div.  Eng.,  B.  &  O.  R.   R.,   Indianapolis,   Ind.,    (1946). 

R.  C.  Baker,  B.  &  B.  Supv.  C  &  E.  I.  Ry.,  Danville,  111.,   (1940) 

E.  H.   Bamhart,   Div.   Engr.,   B.   &   O.  R.   R.,   Garrett,   Ind.,    (1941). 

H.  L.  Barr,  Div.  Engr.,  C  &  N.  W.  Ry..  Boone,  la.,   (1938) 

G.  J.  Bass,  Gen.  For.,  B.  B.  &  W.  S.,  G.  C.  &  S.  F.  Ry..  Galveston.  Tex.,  (;946). 

W.  A.  Batey,  (Retired)  Constr.  Engr.,  U.  P.  R.  R.,  Alhambra,  Calif.,  (1913). 

Y.   C.   Beam,  Asst.   Mast.   Carp..   S.  A.  L.  Ry..  Amer'cus.   Ga.,    (1945). 

A.  E.  Bechtelheimer,  (Retired)  Engr.  of  Br.,  C.  &  N  W.    Ry.,  Chicago,  (1920) 

W.  H.  Begeman,  B.  &  B.  Supvr.,  Mo.  Pac.  R.  R.,  Jefferson  City,  Mo-.   (1941). 

J.   G.   Begley,  Div.   Engr..   B.   &  O.  R.  R..  Washington,  Ind.,    (1946). 

H.  I.  Benjamin,  Vice-Chair.  Sys.,  Com.  on  Ins..  So.  Pac.  Ry.,  San  Francisco,  Cal.. 

(1922). 
G.  W.  Benson,  Supvr,  B.  &  B.,  C.  of  G.  Ry.,  Macon,  Ga.,    (1940). 
M,    A.   Beringer,   Br.    Insp.,    I.    C.    R.   R.,  Chicago,    (1929). 
C.  E.  Bingaman,  Mast.  Carp.,  Reading  Co.,  Tamaqua,  Pa.,  (1948). 
H.  F.   Bird,  Supv.  B.  &  B.,  N.  Y.  C.  Sys.,  Syracuse,  N,  Y.,   (1937). 
R.  D.  Bisbee,  Div.  Engr.,  A.  T.  &  S.  F.  Ry.,  Slaton.  Tex..  (1947). 

0.  H.  Blankenship,  W.  S.  For..  M.  P.  R.  R.,  Poplar  Bluff,  Mo.,  (1948). 
E.  H.  Blewer,  Supv.  Saf.  Engr.,  N.  Y.  C.  Sys.,  New  York,   (1937). 

M.  Block,  Engr.  of  Bridges,  I.  C.  R.  R..  Chicago,   (1948). 

H.  Bober,  B.  &  B.  Engr.,  G.  M.  &  O.  R.  R.,  Mobile,  Ala.,  (1947). 

H.  A.  Boehling,  Jr.,  Asst.  Cost  Engr.,  C.  &  O.  Ry.,  Richmond,  Va.,  (1948). 

W.  C.   Borchert,   Div.   Engr.,  L.  &  A.  Ry..   Shreveport,  La.,    (1942). 

M.   A.  Bost,  Asst.  Engr.,  C.  M,  St.   P.  &  P.  R.  R.,  Mason  City,   Iowa,    (1935). 

L.  E.  Bower,    Supv.  B.  &  B.,  C.  of  G.  R.  R.,  Opelika,  Ala.,    (1947) 

J.   J.   Brandimarte,   Jr.,   Asst.   Mast.    Carp.,   Penn.    R.   R..   Harrisburg.   Pa..    (1947), 

R.  H.  Brandt,  Mast.  Carp.,  C.  B.  &  Q.  R.  R.,  Galesburg,  111..   (1946). 

1.  C.  Brewer.  Div.  Engr.,  C.  M.  St.  P.  &  P.  R.  R.,  Milwaukee,  Wis.,  (1947) 
W.  T.  Brice,  B.  &  B.  Master,  C.  N.  R.,  Regina.  Sask.,  Can.,   (1946). 

E.  J.  Brown,    Engr.  of  Track,  C.  B,  &  Q.  R.   R.,  Chicago,    (1947) 
T.  W.  Brown,    Chf.  Water  Chem.,  I.  C.  R.  R.,  Chicago    (1947) 

R.   J.   Bruce,   Asst.   Engr..  Mo.-Ill.   R.   R.,   Bonne  Terre.   Mo.,    (1946). 

W.  O.  Bruce,  Spl.  Repr.  to  Vice-Pres.  (Oper.).  C.  R.  I.  &  P.  R.  R..  Chicago.  (1948). 

F.  N.  Budzenski,  Asst.  Supv.  B.  &  B.,  C.  &  N.  W.  Ry.,  Antigo,  Wis.,   (1938). 
H.    M.  Buell,   Bridge   Insp.   U.   P.   R.   R.,   Omaha,   Nebr.,    (1937). 

W.  H.  Bunge,  Asst.   Engr.,  M.  P.   Lines.   Houston,   Tex.,    (1941). 

E,  E.  Burch,  Asst.  Br.  Engr.,  C.  M.  St.  P.  &  P.  Ry.,  Chicago  (1945) 

A.  E.  Biurford.     Gen.  For.  B.  &  B..  I.  C.  R.  R.,  Memphis,  Term.,    (1947) 

W.  R.  Buxke,    B.  &  B.  Supv.,  I.  C.  R.  R.,  Champaign,  111.,   (1947) 

A.  L.  Burleson,    B.  &  B.  Insp.   (St.  L.-S    F,  Ry.,  Memphis,  Tenn..   (1947) 

C.  M.  Burpee,  V.-P.  Simmons-Boardman  Pub.  Corp..  New  York.   (1930). 

C,  D.   Burrows,  Mast.  Carp.,  B.  &  O.  R.  R.,  Wilmington,  Del.,    (1946). 
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®  Sound  construction  throughout  is  basic  in  the  man- 
ufacture of  The  "OVERHEAD  DOOR"  with  the  Miracle 
Wedge.  It  is  engineered  to  be  constantly  dependable 
in  maintaining  instant,  uninterrupted  service.  Specify 
The  "OVERHEAD  DOOR"  for  industrial,  commercial  or 
residential  use  with  complete  confidence  in  its  durability 
and  fast,  reliable  operation.  Any  "OVERHEAD  DOOR" 
may   be   manually   or  electrically  operated. 

TRACKS     AND     HARDWARE     OF     SALT     SPRAY     STEEL 


NATION-WIDE 

SALES 

INSTALLATION 

SERVICE 

MIRACLE     WEDGE 

OVERHEAD  DOOR  CORPORATION  •  Hartford  City,  Ind.,  U.S.A. 
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W.  W.  Canes,  Asst.  Supv.  B.  &  B..  C.  &  O.  Ry..  Huntington,  W.  Va..   (1938). 

F.  G.   Campbell,   Ch.   Engr..   E.   J.   &   E.   Ry.,  Joliet,   111.,    (1936). 

■      J.   P.   Canty,  Asst.  to  Engr.   M.  of  W.,  B.  &  M.  R.  R..  Boston,   Mass.,    (1901). 
J.  G.  Carlon,    Asst    Supv.  B.  &  B.,  C.  &  O.  Ry.,  Russell,  Ky.,   (1947) 
M.  D.  Carothers,  Ch.  Engr.,  G.  M.  &  O.  R.  R.,  Bloomington,  111.,   (1938). 
R.  B.  Carruthers,    Br.  Engr.,  T.  &  N.  O.  Ry.,    (S.  P.  Lines),  Houston,  Tex.,    (1946) 
J.   W.   Carter,   B.  &  B.  Supv.,  Vir.  Ry.  Co.,  Roanoke,  Va.,   (1947) 
R.   E.   Caudle,   Asst.  Engr.  Str.,  M.  P.  Lines,   Houston,   Tex.,    (1921). 
T.  M.  Cawthon,  Asst.  B.  &  B.  Supv.,  S.  P.  Co.,  Martinez,  Calif.,   (1943). 
P.  C.  Chamberlain,    Asst.  Engr.,  Erie  R.  R-,  Cleveland,  Ohio.   (1941) 
A.   B.   Chaney,   Asst.  Engr.  M.  of  W.,  Mo.  Pac.  Lines,  St.  Louis,  Mo.,   (1947) 
S.  L    Chapin,  Saf.   Supv.,  So.  Pac.   Co..  San  Francisco,  Calif..    (1946). 
A.  B.  Chapman,  Asst.  Chief  Engr.,  C.  M.  St.  P.  &  P.  R.  R.,  Chicago,  (1938). 

A.  Chinn,   Pres.,   Term.   R.   R.   Assoc,   of   St.   L..   St.   Loui.s,   Mo.,    (1930). 
L.  Christiansen,  B.  &  B.  Fore.,  C.  M.  St.  P.  &  P.  Ry..  Marion,  la..   (1928) 

H.  B.  Christiansen,  Prin.  Asst.  Engr.,  C.  M.  St.  P.  &  P.  Ry.,  Chicago,  (1928). 

C    M    Chumley,     Engr.  M.  of  W..  I.  C.  R.  R.,  Chicago,   (1947) 

M    A    Clancy,  Gen.  Steel  Fore.,  D.  &  H.  R.  R.,  Green  Island,  N.  Y.,    (1942). 

L    Clapper,   Ch.  Engr.,  D.  M.  &  I.   R.  Ry.,  Duluth,   Minn.,    (1919). 

K.  L.  Clark,    Div.  Engr.,  C.  M.  St.  P.  &  P.  R.  R.,  Chicago  (1939) 

W.   P.   Clark,   Supv.   B.  &  B.,  L.  V.  R.  R.,  Wilkes-Barre,  Pa.,    (1944). 

E    J    Clopton,  Div.  Engr.,  B.  &  O.  R.  R.,  Cumberland,  Md.    (1944). 

G.  W.  Cobb,  Asst.  B.  &  B.  Supv.,  So  Pac.  Co.,  Sparks,  Nev.   (1948). 
G.  V.  Coffey,  Supv.  B.  &  B.,  M.  C.  R.  R.,  Jackson,  Mich.,   (1941). 
P.   B.   Collier,  Supv.   B.  &  B.,  M.   P.  R.  R.,   St.  Louis,   Mo.,    (1938). 
R.  l!   Collum,  Mast.   Carp.,   S.  A.  L.   Ry.,  Jacksonville,  Fla.,    (1941). 
A    A.  Colvin,  Div.  Engr.,  C.  &  N.  W.  Ry..  Norfolk,  Nebr.,    (1937). 

B.  S.    Converse,  Div.  Engr.,  C.  &  N.  W.  Ry..  Sioux  City,  la.,   (1947) 

D.  W.   Converse,   Br.  Engr.,  A.   C.   &  Y.  R.  R.,  Akron,   Ohio,    (1940). 

E.  F.   Cook,     Water  Serv.  For.,  Mo.  Pac.  R.   R.,  Little  Rock,  Ark.,    (1947) 

B.  Cooper,    Br.  Inspr.  Mo.  Pac.  R.  R.,DeQuincy.  La.,   (1947) 

A.  E.  Copeland,    Mast.  Carp.,  C.  B.  &  Q.  R.-R.,  North  LaCrosse.  Wis.,   (1947) 

C.  O.   Coverley,   Sys.   Arch.,  A.   T.   &  S.   F.   Ry.,  Chicago,    (1946). 
L    A.   Cowsert,   W.   Insp.,  B.  &  O.  R.  R.,  Dayton,   Ohio,    (1915). 

R.  P.  Cox,    Engr.  of  Power  Plant,  C.  B.  &  Q.  R.  R..  Chicago,   (1947) 

F.  H.   Cramer,   Br.  Engr.,   C.  B.   &  Q.   R.  R.,  Chicago,    (1927). 

F.  W.  Creedle,  Asst.  Engr.  of  Mtce.,  C.  &  N.  W.  Ry.,  Chicago,  (1942). 
C.  H.  Crews,  B.  &  B.  Supv..  I.  C.  R.  R.,  Jackson,  Tenn.,   (1947) 

P.  H.  Croft,    Div    Engr.  I.  C.  R.  R.,  Chicago.   (1947) 

M.  Cronin,    Asst.  B.  &  B.  Supv.  So.  Pac.  Co.,  Tucson,  Ariz..   (1943) 

W  E  Crounse,  Supv.  B.  &  B.,  D.  &  H.  R.  R.,  Carbondale,  Pa.,  (1945). 

J.  W.  Cummings.    Supv.  Wk.  Eqpt.,  D.  &  H.  R.  R..  Albany,  N.  Y.,   (1947) 

C.  P.  Cummins,  Asst.  Engr.,  M.  K.  T.  R.  R.,  St.  Louis,  Mo.,  (1948). 

H.  D.  Curie,  Mast.  Carp.,  B.  &  O.  R.  R.,  Garrett,  Ind..   (1942). 

P.  E.  Dale,  Supv.  B.  &  B.,  N.  Y.  C.  Sys.,  Indianapolis.  Ind.,  1947) 

G.  B.  Davis,  B.  &  B.  Supv.,  N.  Y.  C.  Sys.,  Columbus,  Ohio,   (1942) 

L.  H.  Lewis,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  R.  R.,  Amarillo,  Tex.,   (1948). 

H.  E.  Davis,  B.  &  B.  Supv.,  N.  Y.  C,  Sys.  Chicago,   (1940). 
R.  DeArmond,  Asst.  B.  &  B.  Supv.,  So.  Pac.  Co.,  San  Francisco,  Cal.,    (1938). 
H.  R.  Demmon,  Asst.  "Gen.  B.  &  B.  Insp.,  So.  Pac.  Co.,  Albany,  Calif..  (1948). 
A.  H.   Deno,  Supv..  B.  &  B..  C.  &  N.  W.  Ry.,  Green  Bay,  Wis.,    (1941). 
L.  J.   Deno,  Office  Engr.,  C.  &  N.  W.  Ry.,  Chicago,   (1947). 

E.  J.   De  Witt,  Off.  Engr.,  N.  Y.   O.  &  W.  Ry.,  Middletown,  N.  Y.,    (1944). 
H.   M.   Dick,   Mast.   Carp..   Penn.   R.  R.,   Columbus,   Ohio,    (1942). 

M.  H.  Dick,  Man.  Ed..  Ry.  Engr.  &  Mtce.,  Chicago,   (1937). 

Fred  Dodson,  Asst.  Supv.  B.  &  B.,  C.  &  O.  R.  R..  Covington,  Ky.,  (1948). 

A.   G.    Dorland,    Asst.   Engr..   E.   J.   &   E.   Ry.,   Joliet,   111.,    (1941). 

J.   L.   Dougherty,  Supv.   B.   &   B.,   W.   M.   Ry.,  Cumberland,   Md.,    (1944). 

R.   E.   Dove,  Man.  Ed..  Ry.  Engr.   &  Mtce.  Cycl..  Chicago,    (1934). 

J.  A.  Doyle,  B.  &  B.  Master,  D.  &  H.  R.  R..  Corp.,  Carbondale,  Pa.,   (1947) 

C.  R.  DuBose,  Res.  Engr.,  Mo.  Pac.  R.  R.,  Houston.  Tex..  (1948). 

J.  V.   Duchac,  Supv.  B.   &  B.,  C.   &  N.  W.  Ry.,  Antigo,  Wis.,    (1927). 

J.   P.  Dunnagan,  Engr.   of  Br..  So.  Pac.  Co.,  San  Francisco,  Calif.,    (1943). 

F.  Duresky,  Jr.,  Supv.  B.  &  B.,  C.  &  N.  W.  Ry.,  Huron,  So.  Dak.,  (1942). 
W.   E.  Dwy,  Field  Engr.,  B.  &  O.  R.  R.,  Pittsburgh,  Pa..   (1948). 

J.  Ebbens,  Supv.  B.  &  B..  C.  &  W.  I.  R.  R.,  Chicago,  (1947). 

C.  M.  Eichenlaub,  Res.  Engr..  S.  D.  &  A.  E.  Ry.  Co.,  San  Diego,  Cal.,   (1943). 

C.  Eisele,  Asst.  Engr.,  N.  Y.  C.  Sys.,  Chicago,   (1930). 

L.  Blower,  Traveling  Br.  Insp..  Erie  R.  R.,  Owego,  N.  Y.,  (1948). 

E.  M.  Enger,  B.  &  B.  Supt.,  C.  St.  P.  M.  &  O.  Ry..  St.  Paul,  Minn..   (1947) 

V.  E.  Engman,  Ch.  Carp.,  C.  M.  St.  P.  &  P.  R.  R..  Savaruia,  111.,    (1920) 
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For  a  Longer-Lasting  Paint  Job 
Specify  Flame-Cleaning 


Thorough  cleaning  and  drying  of 
steel  surfaces  is  assured  when  Ox- 
weld's  flame-cleaning  method  is 
used.  In  this  procedure,  high-tem- 
perature oxy-acetylene  flames  are 
passed  over  the  work,  dislodging 
dirt  and  soot,  evaporating  all  mois- 
ture, and  causing  scale  and  rust  to 
expand  and  pop  off.  The  surface  is 
then  wire-brushed  and  painted 
while  warm.  This  provides  a  more 
lasting  paint  job  than  when  other 
metal-cleaning  methods  are  used, 
for  paint  bonds  tighter,  spreads 
more  evenly,  and  dries  more  quickly 
when  applied  to  warm,  dry  metal. 

The  ease  of  applying  Oxweld's 
flame-cleaning  .  .  .  plus  the  high 
quality  of  the  results  obtained  .  .  . 


SINCE     1912-THE     COMPLETE     O  X  Y- A  C  E  T  V  L  E  N  E     SERVICE     FOR    AMERICAN     RAILROADS 


have  led  to  the  use  of  this  method 
to  clean  and  dry  all  types  of  struc- 
tural steelwork  —  train  sheds, 
bridges,  pipe,  tanks,  rail  that  is  to 
be  covered,  and  rolling  stock  of  all 
kinds.  Ask  an  Oxweld  representa- 
tive for  information  regarding  a 
demonstration. 


The  Oxweld  Railroad  Service 
Company 

JJnitofUnionCarbide  and  Carbon  Corporation 

Carbide  and  Carbon  Building 
Chicago  and  New  York 
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F.  A.  Ernst,  Div.  Engr.  B.  &  O.  R.  R.,  Pittsburgh.  Pa.,  11948). 

L.  I.  Evans,  Instmn..  C.  M.  St.  P.  &  P.  R.  R.,  Savanna,  111..   (1937). 
H.  E.  Ezzell,  Asst.   Scale  Su'pv.  Mo.   Pac.  Lines.   San  Antonio.  Tex.,   (1947) 

C.  U.  Faircloth,  Br.  Inspr.,  I.-G.  N.  R.  R.  (Mo.  Pac),  Palestine,  Tex.,  (1947). 

E    L.  Farmer,  Rdm.,  St.  L.   S.  W.  Ry..  Lewisville,  Ark..    (1946). 

C.  Fest,  Asst.  B.  &  B.  Supv.,  So.  Pac.  Co.,  Milwaukie,  Ore.,  (1948). 

L.  M.  Firehammer,  Gen.  Supv.  B.  &  B.,  111.  Term.  R.  R.,  Springfield,  111..   (1919). 

G.  R.  Fisher,  B.  &  B.  Master,  Ca.  Nat.  R.  R.,  Stratford,  Ont.,  Canada,  (1948). 

E.  E.  Foster,  Asst.  Engr.,  M.  St.  P.  &  S.  S.  M.  R.  R.,  Stevens  Point,  Wis.,   (1947) 
K.  Fousts,  Gen.  For.   B.  &  B.  &  W.  S.,  St.  L.   S.  F.   R.   R.,  Chaffee,  Mo.,   (1948). 
R.  L.  Fox,     Div.   Engr.,  So  Ry.,  Alexandria.   Va.,    (1935) 

W.   H.   Freeman,   B.   &   B.   Supv.,  C.   G.   W.   Ry.,   Oelwein,   Iowa,    (1946). 
C.  G.  Friets,  Supv.  B.  &  B.,  C.  &  N.  W.  Ry..  Escanaba,  Mich.,   (1938). 
L    M.  Frost,  Supv.  B.   &  B.,  G.  T.   W.  Ry.,  Battle  Creek,  Mich.,    (1938). 
W.  E.  Fuhr,  Div.  Engr.,  C  M.  St.  P.  &  P.  R.  R.,  Ottumwa,  la.,  (1948). 

B.  J.  Furniss,  B.  &  B.  Supv.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Hartford.  Conn.,   (1946). 

C.  W.  Gabrio,   Br.  Engr.,  Virginian  Ry..  Norfolk,  Va.,    (1947) 

J.    Galbraith,   B.  &  B.  Supv.,  N.  Y.  C.  R.  R.,  New  York.  N.  Y.,  (1947) 

F.  E.  Galvin,  Chief  Carp.,  C.  M.  St.  P.  &  P.  R.  R.,  La  Crosse,  Wis.,  (1948). 

J.   P.   Gannon,    Asst.  Engr..  M.   St.  P.  &  S.  S.  M.  Ry..  Stevens  Point.  Wis.,   (1947) 

J.  W.  Gannon,  Jr.,  Supv.  B.  &  B.,  B.  &  M.  R.  R.,  Concord,  N.  H.,  (1948). 

W.  R.  Ganser,    Mast.  Carp.  Perm.  R.  R.,  Jersey  City,  N.  J..   (1931) 

C.  E.  Garcelon,  Supt.  B.  &  B.,  B.  &  A.  R.  R..  Houlton,  Me.,   (1945). 

L.  n.  Garis.   Gen.  Br.   Inspr.,  C.  &  N.  W.  Ry.,  Chicago,   (1930). 

A.  Gerske,  Box  343,  1185  Hillcrest  Blvd.,  Millbrae,  Cal..  (1938). 

C.  J.  Geyer,  Asst.  Vice-Pres.,  C.  &  O.  Ry.,  Richmond,  Va.,  (1928). 

W.  D.  Gibson,  W.  S.  Engr.,  C.  B.  &  Q.  R.  R.,  Chicago,  (1946). 

C.  F.  Gilbert,  B.   &  B.  Supv.,  C.  &  O.  Ry.-.  Peru,  Ind.,    (1944). 

J.  M    Giles,  Asst.  Eng.  M.  P.  R.  R.,  St.  Louis,  Mo.,   (1938). 

W.  G.   Gillespie,  Mast.   Carp.,  B.   &  O.  R.   R.,   Grafton,  W.  Va..    (1946). 

A.  D.  Gillis,  B.  &  B.  Supv.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I.,   (1923). 

R.  W.  Gilmore,  Gen.  Br.  Insp.,  B.  &  O.  R.  R.,  Cincinnati,  Ohio,   (1943). 

F.  M.  Ginter,  W.  S.  For.,  G.  M.  &  O.  Ry.,  Bloomington.  111.,  (1939) 

A.  M.  Glander,  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Ry.,  Mason  City,  Iowa,   (1936). 
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Z>o-  "^(M  TCuM^  The  Rate  of 
Capacity  Loss  in  Your  System? 


Example  of  Obsolescence  in  Water  Lines  -|- 

:^E53do"you  know? 

The  original  capacity  of  your  water  supply 

system? 

The  present  capacity  of  your  water  supply 

1 1 Z I Z I     system  ? 

[ The  causes  of  this  capacity  loss? 

How  to  correct  this  capacity  loss ? 

-  ZL The  relation  between  your  supply  and  dis- 

posal  system? 

-^ ZL_  -  The  correct  answers  to  these  questions  Is 

tA^~~^2~~    the  only  way  to  maintain  a  completely  effi- 

C^ cient  water  system. 

r5j[~^^~|A  complete  rehobilitation  program  based 

t-S,  ^ on  on  engineering  survey  would  save  your 

f^r-^r-  —  ~    organization  dollars  in  future  material  re- 

TI!>^.  —  s^ placements. 
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15  20  25  30  35  40  45 

Age  of  Pipe  in  Years 


Actual  Trends  of  Age-Coefficient  Relation  for  Tar-Coated  Cast  Iron 
Supply,  Transmission  and  Distribution  Mains  Eastern  Surface  Water 
Supplies. 

Now  the  rate  of  capacity  loss  in  your  system  can  be  determined  by 
engineering  methods,  by  knowing  the  type  of  water  in  the  system, 
the  comparative  age  of  the  pipe,  and  the  kind  of  pipe  originally 
installed. 

Have  a  Pittsburgh  Pipe  Cleaner  Company  Engineer  explain  this 
complete   rehabilitation   program   to   you   now. 

From:  Repoft  of  Committee  on  Pipe  Line  Friction  Coefficients  New 
England  Water  Works  Association. 


PITTSBURGH  PIPE  CLEANER  CO. 

133  Dahlem  St.,  Pittsburgh  6,  Pa. 

BALTIMORE  •  BIRMINGHAM  •  BOSTON   •   BRADENTON,  FLORIDA   •   BUFFALO  •  CHARLOTTE 
CHICAGO  .  CINCINNATI   •  DETROIT  •  HOUSTON  •  NEW  YORK  •  PHILADELPHIA  •  ST.  LOUIS 
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P  O  AG  E 

Presents 

A   NEW    WATER    COLUMN 


for 


SERVICING  DIESEL  LOCOMOTIVES 

Poage  Diesel  Water  Columns  are  designed  for  one-man 
operation.  The  Poage  Diesel  Water  Column  is  constructed 
to  drain  Vertical  Riser  into  pit.  This  obviates  necessity  of 
constructing  a  costly  Frost  Box.  The  Valve  of  the  Diesel 
Water  Column  is  designed  to  eliminate  water  hammer  that 
might  be  set  up  in  the  supply  main. 

We  also  manufacture  Pollution-proof  Non-freezing  Hy- 
drants for  servicing  Passenger  Cars.  These  Hydrants  are 
sold  under  the  trade  name  "McGarry"  and  "Sisson."  With 
the  use  of  the  McGarry  or  Sisson  Hydrant  you  are  assured 
of  satisfactory  operation  at  all  times  and  under  all  weather 
conditions. 

For  further  information  write  the  Manufacturer. 

Manufactured    and    Sold    Exclusively    by 

RRILRORD   PRODUCTS   COmPflRV 

2833  Spring  Grove  Avenue 
CINCINNATI  25.  OHIO 
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W.  R,  Meeks,  B.  &  B.  Supv.,  M.  P.  R.  R.,  Monroe,  La.,  (1942). 

B.  W.  Merrill,  Supv.  B.  &  B.,  N.  Y.  C.  &  St.  L.  R.  R.,  Conneaut,  Ohio,   (1936). 
P.    B,   Merwln,  Asst,   Eng.,   C.   &   N.   W.  Ry.,   Chicago.    (1927). 

B.  R.  Meyers,  Asst.  Ch.  Engr.,  C.  &  N.  W.   Ry.,  Chicago,    (1930). 

H.  E.  Michael,  Assoc.  Ed.  Railway  Age  and  Ry.  Engr.  &  Mtce.  Chicago.  ( 1947 ) 

E.  L.  Miezanko,  Asst.  Gen.  For.  B.  &  B.  &  W.  S.,  A.  T.  &  S.  F.  Ry.,  San  Bernar- 

dino, Calif.,  (1948). 

C.  E.  Miller,  Asst.  Engr.  Mtce.,  C.  &  N.  W.  Ry.  Co.,  Chicago.  (1916)   (retired). 
J.  G.  Miller,  Mast.  Carp.,  B.  &  O.  R.  R.,  Connelsville,  Pa.,  (1948). 

J.  O.  MUler,  Mast.  Carp.,  B.  &  O.  Ry.,  Flora,  111.,   (1945). 

F.  M.   Misch,   Gen.   B.   &  B.   Supv.,   So.   Pac.   Co.,   San  Francisco,   Cal.,  (1937). 

D.  N.  Mitchell,  Asst.  Supv.  B.  &  B.,  C.  &  O.  R.  R.,  Newport  News,  Va.,  (1948). 

E.  W.   Moore,  Mast.  Carp.,  C.  B.   &   Q.  R.  R..   Centerville,   Iowa,    (1942). 
I.  A.  Moore,  Asst.  Chief  Engr.,  C.  &  E.  I.  R.  R.,  Danville,  111.,  (1937). 

J.  D.  Moore.  Jr..  Asst.  Mast.  Carp.,  Penn.  R.  R.  Philadelphia,  Pa.,  (1947) 

J.  H.  Morgan,  Engr.  M.  of  W.,  F.  E.  C.  Ry.,  St.  Augustine,  Fla.,  (1948). 

L.  R.  Morgan,  Fire  Prev.  Eng.,  N.  Y.  C.  R.  R..  Detroit,  Mich.,   (1937). 

E.    N    Morin,   B.   &  B.   Mast.,   C.   P.  R.,   Farnham,   Que.,    (1946). 

W.  O.  Morris,  Supv.  W.  S.,  I.  C.  R.  R.,  Waterloo,  la.,    (1947) 

R.   H.   Morrison,   Prin.   Asst.   Engr.,   B.   &   A.   Ry.,   Houlton,   Me.,    (1941). 

C.  L.  Moser,  Supv.  B.  &  B.,  So.  Ry.,  Asheville  N.  C,  (1948). 

C,    H.    Mottier,   V.-P,   &   Ch.   Eng.,   I.   C.  Sys.,   Chicago,    (1942). 

C.  A.  Murtaugh.  Mast.  Carp..  Erie  R.  R..  Marion.  Ohio  (1939) 

G.  W.  Neal,  Supt.,  Chattahoochee  Valley  Ry.,  West  Point,  Ga.,  (1948). 
E.   I.  Nelson,    W.  S.  For.,  Mo.  Pac.  Ry..  Nevada.  Mo.,    (1948) 

R,  A,  Nelson,  Constr.  Engr.,  C.  G.  W.  R.  R.,  Chicago,  111.,  (1948). 
W.  O.  Nelson,  Reg.   Br.   Insp.,   B.   &   O.   R.   R.,   Baltimore,   Md..    (1947) 
J.  E.  Nielsen,  Asst,  Engr.  of  Bldgs..  C.  B.   &  Q.  R.  R.,  Chicago,    (1947) 
H.  Norris,  Asst.  Supv.  B.  &  B.,  F.  E.  C.  Ry.,  Miami,  Fla.,  (1948). 
M.  S.   Norris,  Asst.   Eng.,  B.   &   O.  R.  R.,   Pittsburgh,  Pa.,    (1946). 
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R.  L.  Norton,  Mast.  Carp.,  S.  A.  L.  R.  R.,  Savannah,  Ga.,   (1947). 

C.  O.  Nuckolls,  Ch.  Engr.  S.  S.  Ry.  Co.,  Sand  Springs,  Okla.,    (1944). 

W.  Nuetzel,  Asst.  Engr.  Brdgs.,  B.  &  O.  C.  T.  R.  R.,  Chicago,   (1945). 

W.  C.  Oest,  Prin.  Asst.  Engr.,  Ft.  .W  &  D.  C.  Ry.   (Burlington).  Ft.  Worth,  Tex 

(1947) 
G.  Olson,  Asst.  Supt.  B.  &  B.,  C.  &  N.  W.  Ry.,  Sioux  City,  la.,  (1944). 
V.  E.  Olson,  B.  &  B.  Supv.,  M.  St.  P.  &  S.  S.  M.,  Stevens  Point,  Wis.,  (1948). 

B.  J.  Ornbum,  Engr.  &  Supt.,  C.  M.  St.  P.  &  P.  R.  R.,  Chicago,  (1948). 

T.   D.   Osbourne,  Asst.   B.   &  B.   Supv.,  So.  Pac.   Co.,   Alhambra,   Calif.,    (1943). 

C.  N.  Overdahl,  Asst.  B.  &  B.  Supv.,  N.  P.  Ry.,  Tacoma.  Wash.,  (1948). 
C.  Owens,  Supv.  B.  &  B.,  N.  Y.  O.  &  W.  R.  R.,  Middleton,  N.  Y.,  (1948). 
A.  Parisian,  B.  &  B.  Mast.,  Can.  Pac.  Ry.,  Schreiber,  Ont,  Can.,   (1927). 

E.  Park,  Jr.,    Draftsman,   Mo.   Pac.   Lines,   Houston.   Tex.,    (1948) 

W.  V.  Parker,  Gen.  For.  B.  &  B.,  St.  L.  S.  W.  Ry.,  Retired,  Memphis,  Tenn.,  (1911). 

E.  L.  Parrish,  B.  &  B.  Supv,,  I.  C.  R.  R.,  Vicksburg,  Miss.,   (1947) 

H.  E.  Passel,  Div.  Engr.,  B.  &  O.  R.  R.,  Indianapolis.  Ind,  (1948). 

E.  Patenaude,  B.   &  B.  Mast.,  C.  P.  R.,  Sudbury,   Ont.,   Can.,    (1930). 

R.  E.   Paulson,   Ch.   Dftsman.  C.  M.   St.  P.  &  P.  R.   R.,   Chicago,  (1945). 
J.  R.  Penhallegon,  Asst.  B.  &  B.  Supv.,  C.  &  N.  W.  Ry.,  Chicago,  (1940). 
L.  R.  Pennington,  B.  &  B.  Supv.,  C.  &  N.  W.  R.  R.,  Chadron,  Nebr.,   (1938). 
M.  E,  Peppui,    Asst.   Engr.,   A.    T.    &   S.   F.   Ry.,   Glendale,    Calif.,    (1947) 
G.  H.  Perry,  Mast.  Carp.,  Penna.  R.  R.,  New  Castle,  Pa.,  (1948). 
N.  E.  Peterson,  Engr.  M.  of  W..  C.  &  I.  M.  Ry.,  Springfield,  111.,    (1938) 
W.  F.  Pettys,  Div.  Engr.,  Erie  R.  R.,  Youngstown,  Ohio,  (1948). 
L.  E.  Peyser,  Architect,  So.  Pac.   Co..   San  Francisco,  Calif.,    (1937) 

A.  Pfeiffer,  Asst.  B.  &  B.  Supv.,  So.  Pac.  Co  ,  Stockton,  Calif.,  (1939). 
C.  E.  Phelps,  B.  &  B.  Supv.,  Georgia  R.  R..  Camak,  Ga.,  (1948). 

B.  C.  Phillips,     Mast.   Carp.,   C.   B.   &   Q.   R.   R.,   Alliance,   Nebr.,    (1947) 

W.  J.  Phillips,  Asst.   Gen.   Br.   Insp.,   So.  Pac.  Co.,   Berkeley,  Calif.,    (1925). 

T.  W.  Pinard,  B.   &  B.  Engr.,  Penn.  R.  R.,  New  York,    (1920). 

N.  F.  Podas,  Ch.  Engr.,  Minn.  Trans.  Co.  &  St.  Paul  Un.  Depot  Co.,  St.  Paul,  Minn., 

(1937). 
H.  M.  Potts,  Mast.  Carp.,  B.   &  O.  R.  R.,  Wheeling,  W.  Va.,    (1946). 
W.  G.  Povvrie,  Engr.  M.  of  W.,  C.  M.  St.  P.  &  P.  R.  R.,  Chicago,  (1939). 
R.  G.  Preston,    Asst.   Engr.,   Penn.    R.    R.,    Chicago,    (1947) 
G.  H.  Priest,  Gen.  For.  B.  &  B.,  Can.  Nat.  Ry.,  Foxboro.  Ont.,  Canada,  (1948). 

C.  R.  Pritchard,  Asst.  Arch.,  So.  R.  R.,  Charlotte,  N.  C,  (1948). 

W.  H.   Pryor,  Gen.  For.   B.   &  B.   and  W.  S.,  St.  L.-S.  F.   Ry.,  Memphis,  Tenn., 
(1946) 

W.  H.  Rainey,  Asst.  B.  &  B.  Supv.,  T.  &  N.  O.  R.  R.,  San  Antonio,  Tex.,  (1947). 

W.  F.  Raley,  Mast.  Carp.,  B.  &  O.  R.  R.,  Gallery,  Pa.,  (1949). 

L.  F.  Rapier,  Supv.  B.  &  B.,  G.  M.  &  O.  R.  R..  Bloomington,  111.,   (1946). 

G.  W.  Rear,  Jr.,  Asst.  Gen.  Fire  Insp.,  Sou.  Pac.  Co..  San  Francisco,  Calif.,   (1939). 

A.  N.  Reece,  Asst.  to  Pres.,  K.  C.  S.  Ry.,  Kansas  City,  Mo.,   (1922). 

A.  D.  Reed,  Mast.  Carp.,  C.  B.  &  Q.  R.  R..  McCook,  Nebr.,    (1945). 

F.  A.  Reed,     Supv.   B.   &  B.,  I.   C.  R.   R.,   Clinton,   111.,    (1947) 

A.  G.  Reese,    Dist.   Maint.  Engr.,  C.  B.  &  Q.  R.  R.,  Galesburg,  HI.,    (1947) 

O.  C.  Rhoades,  Asst.  Supv.  B.  &  B.,  C.  &  N.  W.  Ry.,  Fond  du  Lac,  Wise,  (1947). 

C.  A.  J.  Richards,  Mast.  Carp.,  Penna.  R.  R.,  Grand  Rapids,  Mich.,   (1924). 

H.  B.  Richardson,  B.  &  B.  Supv.,  B.  &  M.  R.  R.,  P.  O.  Box  383,  Somersworth,  N. 
H.,   (1948). 

D.  T.    Rintoul,    Gen.   Br.    Insp.,   So.   Pac.   Co..   San   Francisco,   Calif.,    (1910). 
C.  A.  Roberts,  Ch.  Draftsman,  Erie  R.  R.,  Cleveland,  Ohio,  (1948). 

B.  L.  Robinson,  Cone.  Asst.,  A.  A.  R..  59  E.  Van  Buren  St.,  Chicago,  (1948). 

G.  E.  Robinson,  Engr.  of  Structs.,  N.  Y.  C.  System,  Chicago,  (1948). 

N.   R.  Robinson,   B.   &   B.   Supv.,  So.   Pac.   Co.,  Sacramento.   Calif.,    (1934). 
L.  A.  Rode,  Gen.  Br.  Insp.,  Erie  R.  R..  Newark,  N.  J.,  (1948). 
T.  S.  Ronan,    Supv.  B.   &   B.,   C.  &  N.  W.  Ry.,   Pierre.   S.   Dak.,    (1947) 
H.   W.  Routenberg,  Mast.  Carp.,  B.   &  O.  R.  R.,  Baltimore,   Md.,    (1946). 
R.  T.  Rumbold.  B.   &  B.  Supv.,  So.   Ry.,   Greensboro,  N.   C,    (1947) 

C.  E.   Russell.   Supv.   W.  S.,   111.   Cent.  R.  R.,   Chicago,    (1944). 

G.  M.  Ryan,  B.  &  B.  Supv.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Boston,  Mass.,    (1947) 

J.  R.  Safley,   Asst.   B.   &   B.    Supv.,   So.   Pac.   Co.,   Dunsmuir,   Calif.,    (1945) 

J.  M.   Salmon,  Jr.,  Asst.  Br.   Insp.,  L.  &  N.  R.  R..  Louisville,  Ky.,    (1938). 

T.  D.  Saunders,  Ch.  Engr.,  Ontario  Northland  Ry.,  North  Bay,  Ont..  Can..  (1930). 

P.  J.  Scherer,  Supv.  B.  &  B..  So.  Pac.  Co.,  El  Paso,  Tex,,  (1936), 

F.   F.   Schilt,   Asst.   Div,   Engr.,  B.  &   O,   R.  R,,  Grafton,   W.  Va.,    (1946). 

E.  R.  Schlaf,  Asst.  Supt.  W.  S.,  I.  C.  R.  R.,  Chicago,  (1947). 

C.  E.  Schofield,  Asst.  Mast.  Carp.,  S.  A.  L.  R,  R,,  Savannah,  Ga.,  (1948). 

D.  E.  Schreiber,  Fore.  W.  S.,  M.  P.  R.  R.,  Jefferson  City.  Mo.  (1948). 
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TURNTABLES  or  DRIVING  TRUCKS 

Constructed  to  Reduce  Maintenance 


Bronze  disc  center,  oil  sealed. 


In  new  Turntables  or  in 
old  center  bearing 
types  converted  to  three 
point  operation  the 
same  rugged  working 
parts  are  employed. 


Equalized  roller  bearing  equipped  drive  units   can  be 
depended  on  for  permanent  efficient  performance. 


Powerful  Turn- 
table Driving 
Truck.  Built  to 
Handle  the 
Heaviest  Loads. 


R.  W.  YOUNG  MFG.  CO. 

20   NO.  WACKER  DRIVE 
CHICAGO   6,  ILLINOIS 
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E.  W.  Scott,  Asst.  Div.  Eng.  Erie  R.  R.  Co.,  Buflfalo.  N.  Y.,   (1945). 
L.  L.  Seley,  Mast.  CaiD.,  C.  B.  &  Q.  R.  R..  Hannibal,  Mo.,   (1947). 
L.  A.  Shaefer,  Fore.  W.  S.,  M.  P.  R.  R..  Osawatomie,  Kan.,  (1948). 

J.  F.  Shanklin,  Asst.  Gen.  Br.  Insp.,  C.  &  N.  W.  Ry.,  Chicago.   (1947). 

C.  J,  Shapland,  Asst.  Engr.,  B.  &  B.,  C.  V.  Ry.,    (Can.   Nafl.  Rys.),   St.  Albans, 

Vt.,    (1945) 
S.  H.  Shepley,  Supv.  Track,  E.  J.  &  E.  Ry.,  Joliet,  Dl.,  (1945). 

F.  Shobert,  Sys.   Steel  Const.  Frm.,  So.  Pac.  Co.,  Oakland,  Cal.,    (1918). 
J.  R.  Showalter,  Br.  Engr.,  M.  P.  R.  R.,  St.  Louis.  Mo.,   (1942). 

F.  A.  Siegfried,  For.  Carp.  B.  &  B.,  Reading  Co.,  Reading,  Pa..  (1947) 

E.  W.  Simpson,  Steel  Br.  Insp.,  A.  T.  &  S.  F.  Ry.,  Los  Angeles,  Calif..  (1948). 
P.  X.  Simpson,  Supv    B.   &   B.,   Nor.   Pac.   Ry.,   Tacoma,   Wash.,    (1947) 
C.  C.  Sims,  Supv.  B.  &  B.,   C.  &   O    Ry.,Hinton,   W.  Va..    (1947) 

E.  W.  Singer,  Supv.  B.  &  B.,  N.  Y.  C.  &  St.  L.  R.  R.,  Fort  Wayne,  Ind..  (1923). 

A.  A.  Sirel,  Br.  Asst,  A.  A.  R.,  Chicago.    (1940). 

G.  L.  Sitton,  Asst.  Ch.  Engr.,  So.  Ry.  Sys.,  Washington,  D.  C,  (1920). 

H.  E.  Skinner,  Supv.  S.  &  W.  Equip.,  E.  J.  &  E.  Ry.,  Joliet,  111.,   (1944). 
G.  P.  Slagle,  Ch.  Carp.,  C.  M.  St.  P.  &  P.  R.  R.,  Milwaukee,  Wis.,   (1948). 

F.  M.  Sloane,  Div.  Eng.,  C.  M.  St.  P.  &  P.  R.  R.  Co.,  Milwaukee,  Wis.,  (1927). 

B.  Smart,  Trk.  Supv.,  D.  T.  &  I.  R.  R.,  Dearborn.  Mich.,   (1945). 

C.  A.  Smith.    Supv.   B.   &   B.,  C.   R.   &   I. -I.   H.   B.   R.   R.,   Hammond,   Ind.,    (1946) 
C.  E.  Smith,  Vice-Pres.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn..   (1911). 

F.  W.  Smith,  Railway  Age,  Chicago,    (1944) 

H.  E.   Smith,  Engr.  M.   of  W.,   G.  H.  &  H.,   Galveston.  Tex.,    (1941). 

J.   Smith,  Asst.   B.   &   B.   Supv..   So.   Pac.   Co..   Sacramento.   Cal..    (1943). 

L.  C.  Smith,    Div.   Engr.,  C.   &  N.  W.  Ry.,   Madison,   Wis.,    (1942) 

L.  L.  Smith,  Asst.  B.  &  B,  Supv.,  So.  Pa.  Co..  Dunsmuir.  Calif.,  (1948). 

R.  H.  Snow,    Gen.  For.,  Maine  Cent.  R.  R..  Waterville,  Maine,   (1947) 

E.  F.  Snyder,  Div.  Engr.,  I.  C.  R.  R.,  Jackson,  Tenn.,  (1948). 
R.  H.  Snyder,  Trainmaster,  So.  Ry.,  Asheville.  N.  C,   (1946). 

G.  R.  Sproles,  Div.  Engr.,  L.  &  N.  R.  R.,^ Mobile,  Ala..   (1948). 

F.  R.  Spofford,  Asst.  Div.  Engr..  B.  &  M.  R.  R.,  Dover,  N.  H.   (1940). 

G.  L.  Staley,  Br.  Engr.,  M.-K.-T.  R.  R.,  St.  Louis,  Mo.,   (1946). 

W.  B.  Stames,  Br.   Inspr.,   Mo.   Pac.  Lines,   Kingsville.  Tex..    (1947) 
G.  T.  Steidel,  Br.  Eng..  L.  &  N.  E.  R.  R..  Bethlehem,  Pa.,    (1946). 

B.  M.  Stephens,  Asst.  to  Ch.  Engr.,  T.  &  N.  O.  R.  R.,  Houston.  Tex..  (1946). 

0.  W.  Stephens,  Asst.  Eng.  Str..  D.  &  H.  R.  R..  Albany.  N.  Y.,   (1941). 

1.  F.  Stem,  Con.  Engr.,  Chicago.   (1943). 

F.  J.   Stewart,   Port  Engr..   Port  Everglades  Belt  Line  Ry..   Port  Everglades    (Ft. 

Lauderdale),   Fla..    (1944). 
W.  Stoneman,  Jr.,  Asst.  B.  &  B.  Supv..  So.  Pac.  Co..  El  Cerrito.  Calif..  (1948). 
J.  A.   Strouss,  Asst.   B.   &   B,   Supv.,   Sou.  Pac.   Co.,   Sacramento,   Calif.,    (1934). 
W.  J.  Strout,  Ch.  Engr..  B.  &  A.  R.  R..  Houlton.  Me..   (1932). 
J.  W.  Stutzman,  For.   Carp.,   Reading   Co.,   Reading,   Pa..    (1947) 
J.  Sumner,  W.  S.  Fore.,  St.  L.  S.  F.  Ry..  Springfield.  Mc,  (1948). 
W.  A.  Sweet,  Gen.  Frm.  B.  &  B..  A.  T.  &  S.  F.  Ry.,  Newton,  Kans..   (1928). 

C.  R.  Taggart,  Supv.  B.  &  B.,  N.  Y.  C.  Sys.,  Indianapolis,  Ind.,  1935). 

C.  L.  Tanner,  Gen.  For.  B.  &  B.  &  W.  S.,  P.  &  S.  F..  Slaton.  Tex..  (1948). 
E.  E.  Tanner,  Gen.  Supv.,  B.  &  B.,  N.  Y.  C.  Sys.,  Albany,  N.  Y.,    (1938). 

E.  R.  Tattershall,  Supt.  Mtce.  Eqpt.,  N.  Y.  C,  Sys.,  New  York,  N.  Y.,  (1913). 
R.  S.  Templin,    For,   Carp.,  Reading  Co..  Pottsville,  Pa.,    (1947) 

L.  J.  Tetreault,  B.  &  B.  For.,  N.  Y.  N.  H.  &  H.  R.  R.,  Worcester.  Mass.,   (1936). 
P.  V.  Thelander,  Asst.  Engr.  of  Mtce.,  C.  &  N.  W.  Ry.,  Chicago,  (1939). 

F.  W.  Thompson,  Ch.  Engr.,  C.  R.  I.  &  P.  Ry.,  Chicago,   (1946). 

S.  R.  Thurman,  Supv.  B.  &  B.,  Mo.  Pac.  R.  R.,  Nevada,  Mo.,   (1943). 
A.  C.  Tinsley,  Supv.  B.  &  B  ,  N.  &  W.  Ry.,  Crewe,  Va..   (1945). 

D.  C.  Todd,   Mast.   Carp.,   Penna.  R.   R.,   Pittsburgh,   Pa.,    (1942). 
O.  G.  Todd,  Asst.  Div.  Engr.,  B.  &  O.  R.  R..  Garrett,  Ind..  (1946). 

E.  B.  Toiirtelotte,  Supv.  B.  &  B.,  B.  &  M.  R.  R.,  Greenfield,  Mass.,   (1947). 
J.  F.  Towmey,  Mast.  Carp.,  Penna.  R.  R.,  Chicago,  (1948). 

D.  E.  Tracy,  Asst.  B.  &  B.  Supv..  So.  Pac.  Co.,  Bakersfield.  Calif..   (1946). 
J.  D.  Trulove,  Asst.  B.  &  B.  Supv.,  So.  Pac.  Co.,  Ogden,  Utah,  (1945). 

N.  R.  Tucker,    Asst.  Div.  Engr.,  T.   &  N.  O.   R.  R.,    (So.  Pac.  Lines)   Lafayette, 

La..    (1939) 
H.  C.  Tunison,  Asst.  Engr.  M.  of  W..  L.  &  N.  E.  R.  R..  Bethlehem.  Pa..   (1946). 
A.  E.  Tiipper,  B.  &  B.  For..  So.  Pac.  Co..  Stockton.  Calif..    (1942). 
W.  L.  Turner,  Jr.,  Assoc.  Ed.  Railway  Age.,  New  York.  N.  Y..  (1946). 

E.  C.  Vandenburgh,  Chief  Engr.,  C.  &  N.  W.  Ry.,  Chicago,   (1925). 
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T.  M.  Van  Sprecken,  Asst.  to  Ch.  Engr..  So.  Ry..  Washington.  D.  C,   (1938). 

J.  S.  Vreeland,  Sales  Repr..  Ry.  Engr.  &  Mtce..  New  York.   (1940). 
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DISSTON    CHAIN    SAWS 


for  Economical  Timber  Cutting 
on  Any  Construction  Job 


The 
TWO-MAN 
EXTRA-DUTY 

CHAIN  SAW 

Powered  with  a  12  h.p.  Mercury  Gasoline  Engine.  Completely 
portable.  Reinforced  throughout  for  heavy-duty  cutting.  Cuts 
extra  large  pilings  and  construction  timbers  quickly  and  accu- 
rately   right  on   the    job.    Guide    rail    lengths   from    2   to    7    feet. 

The 
ONE-MAN 

CHAIN  SAW 

Compact,  light  weight,  with  air  cooled  Mercury 
Gasoline  Engine.  A  unit  that  one  man  can  han- 
dle on  any  type  of  cutting— in  any  position. 
Ideal  for  construction,  maintenance  work  on 
railroads,  bridges,  buildings  and  water  supply 
facilities.  Available  with  18,  24  and  30  inch 
capacity    Guide    Rails. 

And  the 

PNEUMATIC  CHAIN  SAW 


Just  connect  it  to  the  air  supply  and  begin.  An  easily-operated  power  saw,  driven 
by  a  heavy-duty  motor.  Practical  for  indoor  operation  and  bridge  maintenance. 
Even  cuts  under  water.  Made  in  24"  and   36"  sizes. 

HENRY  DISSTON  &  SONS,  Inc. 

Philadelphia  35,  Pennsylvania 
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S.  White,  Senior-Asst.  B.  &  B.  Supv.,  So.  Pac.  Co.,  El  Paso,  Tex.,  (1942) 

B.   M.   Whitehouse,   Ch.  Fire   Insp..  C.  &  N.  W.  Ry.,  Chicago,    (1927). 
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RAILROAD 
MATERIAL 


Bridge  Timbers 

Poles  Piling 

Switch  Ties 


in 


Pine      or      Hardwood 


Creosoted,  WOLMANIZED*  Treated      /^^h 


and  Fire-retardant  Material 
Correspondence  Invited. 


WDLMANIZED 


FROST  LUMBER  INDUSTRIES,  Inc. 

SHREVEPORT  90,  LOUISIANA 


•Reg.  U.  S.   Pat.  Off. 
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I.  Gentis,  For.  B.  &  B.,  So.  Pac.  Co.,  2004  West  St.,  Oakland,  Calif.,   (1912) 
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C.  A.  Landstrom,    Supv.,  B.  &  B.,  C.  B.  &  Q.  R.  R.,  1311  So.  3rd  St.,  Burlington, 

Iowa,   (1928). 
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Problem.  An  overhead  water  line  used  to  fill 
locomotive  boilers  in  a  midwest  roundhouse  was 
badly  clogged  with  scale.  It  was  impossible  to 
clean  the  line  mechanically  because  of  valves, 
elbows  and  varying  pipe  sizes  in  the  1,300  foot 
length.  Replacement  cost  was  approximately 
$3,000. 

Solution.  Dowell  engineers  were  called  on  the 
job.  The  line  was  filled  with  special  liquid 
solvents  designed  to  dissolve  and  disintegrate 
the  scale  deposits.  Control  checks  were  care- 
fully made  as  the  work  progressed.  Dowell 
furnished  necessary  trained  personnel,  chemi- 
cals and  truck-mounted  pumps,  mixers  and  con- 
trol equipment.  The  line  was  out  of  service 
only  13  hours. 

Results.  Railroad  officials  described  the  line 
as  100%  clean.  The  length  of  time  required  to 
fill  a  locomotive  with  water  from  this  line  was 
greatly  shortened. 

Dowell  Chemical  Scale  Removal  Service  has 
also  proven  effective  for  cleaning  locomotive 
and  stationary  boilers,  underground  and  sur- 
face lines,  and  for  increasing  production  from 
water  wells. 


POWELL  INCORPORATED 

Subsidiary  of  The  Dow  Chemical  Company 

Tulso  3,  Oklahoma 


New  York  20 
Philadelphia  2 
Boston  16 
Wilmington  99 
Richmond 


Buffalo  2 
Cleveland  13 
Detroit  2 
Chicago  2 
St.  Louis  8 


Kansas  City 

Atlanta 

New  Orleans  12 

Houston  2 

Fort  Worth  2 
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W.  E.  White,  Gen.  For.,  A.  T.  &  S.  F.  Ry.,  Chanute,  Kans.,   (1920). 

J.  J.  Wishart,  Supv.,  B.  &  B.,  N.  Y.  N.  H.  &  H.,  21  Elmlawn  Rd.,  Braintree,  Mass., 

(1915) 
C.   F.  Womeldorf,  Div.  Engr..  C.   &  N.  W.  Ry.,   Ill  No.   12th  St.,  Norfolk.  Nebr.. 

(1917) 
C.  W.  Wright,  Mast.  Carp.,  L.  I.  R.  R.,  67  Nassau  Parkway,  Oceanside,  N.  Y., 

(1908) 
H.  Wuerth,  Div.  Engr.,  C.  M.  St.  P.  &  P.  R.  R.,  Savanna,  111.,   (1919) 

R.  C.  Young,     Ch.  Engr.  L.  S.  &  I.  R.  R..  719  Pine  St.,  Marquette,  Mich.,    (1907). 

E.  C.  Ziruneister,  Mast.  Carp.,  B.  &  O.   R.  R.,  312  Tenth  St..  N..  St.  Petersburg. 
Fla.,   (1905) 


CHARTER  MEMBER 
G.  W.  Gooch,  (retired),  1325     W.  9th  St..  Des  Moines.  la.,   (18«1) 

HONORARY  MEMBERS 

Ralph  Budd,  Chf.  Exec.  Off.,  C.  B.  &  Q.  R.  R.,  Chicago,  (1927) 
Charles  H.  Buford,  Pres.,  C.  M.  St.  P.  &  P.  Ry.,  Chicago.  (1946). 
C.  E.  Johnston,  Chairman.  West.  Assoc.  Ry.  Ex.,  La  Jolla,  Calif.,   (1911). 

ASSOCIATE  MEMBERS 

L.   Adams,  Oxweld  Railroad  Service  Co.,  230  N.  Michigan  Ave.,  Chicago,    (1943). 
W.  P.  Arnold,  Asst.  to  V.-P.  (Wood  Preservg.  Div.),  Koppers  Co.,  Inc.,  Pittsburgh. 
Pa.,    (1946). 

C.  K.  Avery,  15-559  Woodworth  Ave.,  Detroit,  Mich.,  (1946). 

G.  H.  Bailey,  Mgr.  R.  R.  Div.,  Morrison-Knudsen  Co..  411  W.  5th  St.,  LosAngeles, 
Calif..    (1946) 

D.  L.  Baker,  V.-P.,  Baker  &  Hickey  Co.,  85  E.  Gay  St..  Columbus,  Ohio.   (1946). 
A.   E.   Bardwell,   West.   Div.   Mgr..   Fabreeka   Products  Co.,   225   N.   Wabash  Ave.. 

Chicago,    (1946). 
R.  H.  Bescher,  Mgr.  of  Tech.  Dept..  Wood  Pres.  Div.,  Koppers  Co.,  Inc.,  Koppers 

Bldg..  Pittsburgh.  Pa..  (1948). 
G.  R.  Betts,  Mgr.  R.  R.  Sales,  Armco  Drainage  &  Metal  Prod..  Inc.,  310  S.  Michigan 

Ave..   Chicago.    (1946). 
D.    B.    Bishop,    Sales  Eng.,    Dearborn    Chemical    Co.,    1512    Farmers    Bank    Bldg.. 

Pittsburgh.  Pa.,    (1946). 


Advertisement 


EST  TUBES 


^foLQUITT 


]4^^^* 


PAST  THE  GLASSWARE  STAGE 

NOW-A  Reo\\\y 

The  Vapor-Drying*  Process  was  evolved  by  Taylor- 
Colquitt  Co.  in  its  own  Laboratory,  developed  in  its 
own  Pilot  Plant,  and  now  Vapor-Drying  facilities  in 
its  Spartanburg  Plant  are  being  expanded  for  larger 
scale  commercial  production. 
Vapor-Drying  offers  you  these  advantages: 

Deeper  penetration  and  better  distribution  of  the 

preservative. 

Reduces  losses  from  checking  and  splitting. 

Complete  sterilization  of  ties  and  timber — protec- 
tion against  decay. 

Smaller  inventories — less  insurance  and  interest. 

From  tree  to  track  in  hours,  instead  of  months. 
Proving  itself  in  years  of  actual  track  service 
under  varying  climatic  conditions,  the  Vapor-Drying 
Process  is  the  solution  to  an  increasingly  critical  tie 
problem.  Processing  licenses  are  available  to  treating 
plants  in  the  railroad  and  wood  preserving  industries. 

Vapor-Drying  Is  Timber  Conservation 

♦Process  Pat'd. 


a  TAYLOR-COLQUITT  CO.,  SPARTANBURG,  S.  C. 

^m  PLANTS:    SPARTANBURG,  S.  C.  -  WILMINGTON,  N.  C. 
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J.  D.  Bolton,  J.  D.  Bolton  &  Co.,  20  N.  Wacker  Dr..  Chicago,   (1946). 

Chas.  H.  Borcherdlng,  Sr.,  Field  Engr.,  The  Master  Builders  Co..  13  W.  25th  St.. 

Baltimore    18,    Md.,    (1947). 
C.  R.  Boulton,  R.  R.  Contractor,  15  E.  Town  St.,  Columbus.  Ohio,   (1946). 
J.  P.  Burkey,  Con.  Engr.,  Union  Metal  Mfg.  Co.,  2421  Plymouth  Ave.,  Columbus. 

Ohio,    (1942). 

J.    E.    Carroll,   Mgr.   Constr.    Eqpt.   Div.,    Harron   Rickard   &   McCone    Co.    of   Sou. 

Calif..   3850  Santa   Fe   Ave.,   Los   Angeles,   Calif.,    (1945). 
K.  J.   Clapp.  Asst.  Sales  Mgr.,  Homelite  Corp.,   Port  Chester,  N.  Y.,    (1946). 
R.  Clarke,  Res.  Mgr.,  Massey  Cone.  Prod.  Co.,  122  S.  Mich.  Ave.,  Chicago,  (1948). 
H.  S.  Claybaugh,  Div.  Engr.  Armco  Drainage  &  Metal  Prod.,  Inc..  171  -  27th  Ave., 

S.   E.,    Minneapolis,  Minn.,    (1946). 
R.  R.  Clegg,  Dist.  Sales  Mgr.,  American  Lumber  &  Treating  Co.,  332  S.  Michigan 

Ave.,   Chicago.    (1946). 
M.   Cobum,    (retired)    4117   Park  Ave.,   Indianapolis  5,  Ind.,    (1946) 

C.  M.   Colvin,    Constr.    Supt.,    Armco    Drainage    &    Metal    Products,    Inc.,    7th    & 

Parker  Sts.,   Berkeley,   Calif.,    (1945). 
W.  E.  Crawford,  Pres..  George  Vang,  Inc.,  623  Grant  Bldg.,  Pittsburgh.  Pa.,  (1946). 

D.  M.   Crooks,  Field  Engr.,  Douglas  Fir  Plywood  Assoc,   1707  Daily  News  Bldg.. 

Chicago,    (1946). 

E.  T.    Cross,   V.-P.,   Armco   Drainage   &   Metal   Producs,   Inc.,    Middletown,    Ohio. 

(1946). 
T.  D.  Crowley,  Pres.,  Thos.  D.  Crowley  &  Co.,  37  S.  Wabash  Ave.,  Chicago,  (1946). 

V.  W.   Davis,  Mgr.   R.   R.   Sales,  Armco  Drainage  &  Metal  Prod.   Inc.,  P.   O.  Box 

1343,  Atlanta.  Ga..  (1946). 
F.  W.   Dayton,  4614  No.  Paulina  St.,   Chicago,    (1941) 

G,   E.   Detzel,   George   E.   Detzel   Co..   2303   Gilbert  Ave.,  Cincinnati,   Ohio,    (1945). 
G.   J.   Diver,  V.   P.   Morrison   Ry.   Supply"  Corp.,   814  Rand   Bldg.,   Buffalo,   N.   Y., 
(1946). 

F.  J.   Duffie,   Gen.   Supvr.,   Oxweld  Railroad  Service   Co.,   230  N.   Michigan  Ave., 

Chicago,   (1946). 

W.  D.  DuLac,  Dist.  Mgr.,  Pittsburgh  Pipe  Cleaner  Co.,  544  New  Center  Bldg., 
Detroit,    Mich.,    (1945). 

K.  O.  Duncan,  Duncan  Hydraulic  Roc-Jak,  1350  Wright  St.,  Los  Angeles  15,  Calif.. 
(1947) 

C.  R.  Ehni,  Lubr.  Engr.,  The  Texas  Co.,  4126  Bellefontaine  Ave.,  Kansas  City.  Mo.. 
(1945). 

L.  T.  Ericson,  Ch.  Engr.,  The  Jennison  Wright  Corp.,  Toledo,  Ohio,    (1948). 

H.  Eschenbrenner,  Pres.,  Universal  Concrete  Pipe  Co.,  36  Ashbourne  Rd..  Colum- 
bus,  Ohio,    (1946). 

F.  W.  Evinger,  R.  R.  Repr.,  The  Patterson  Sargent  Co.,  1882  S.  Normal  Ave., 
Chicago,    (1946). 

»'  J.    D.    Faylor,    Div.    Engr..    Armco   Drainage   &    Metal    Prod.,    Inc.,    444    Insurance 

Exchange  Bldg.,  Des  Moines,  Iowa,   (1946). 
P.    Fields,  Sales   Div.,    Detroit   Graphite   Co.,    3228   N.    Broadway.    St.    Louis.    Mo.. 

(1946). 
A.  J.  Filkins,    Pres..  Filkins  &  Sons,  308  W.  Washington  St.,  Chicago,    (1927) 
F.   Fix,    Sales   Mgr.,  Transp.    Dept.    Cent.    Div..    Johns-Manville   Sales   Corp.,    1530 

Guild  Hall  Bldg..   Cleveland,   Ohio,    (1946). 
L.  Fla'^a-'a'i.  Detroit  Graphite  Co..   1500  S.  Western  Ave.,  Chicago,   (1937). 
R.  L.  Fletcher,  Strl.  Engr.,   Timber  Engineering  Co..   1319— 18th  St.,  N.  W.,  Wash- 
ington, D.  C,    (1947) 

L.  E.  Goerder,  Supt.,  George  Vang,  Inc.,  R.  R.  Contractors,  623  Grant  Bldg., 
Pittsburgh,    Pa.,    (1946). 

H.  F.  W.  Hauslein,  Gen.  Mgr.,  H.  Hauslein  &  Associates,  221  N.  LaSalle,  Chicago. 

(1948). 
W.  R.   Hedden,  Gen.   Supt.   of  Constr.,  Roberts  &  Schaefer  Co.,   130  N.  Wells  St., 

Chicago,  111.,    (1946). 
J.  F.  Hickey,  Pres.,  Baker  &  Hickey  Co.,  85  E.  Gay  St.,  Columbus,  Ohio.   (1946). 
F.    W.    Holstein,   Mech.    Engr.,   The   Rails   Co..    115   Observer    Highway,    Hoboken. 

N.    J.,    (1948). 
R.   R.   Howard.   Div.   Mgr.,   Fabreeka   Products  Co.,   Inc.,   6432   Cass  Ave..   Detroit, 

Mich.,    (1946). 

C.  A.  Hubbell,   Sales    Mgr.,    Consolidated    Machinery    &    Supply    Co.,    Ltd..   2031 

Santa    Fe    Ave..    Los   Angeles,    Calif.,    (1946) 

D.  A.  Hultgren,  Pres.,  David  A.  Hultgren  Co  .  80  E.  Jackson  Blvd..  Chicago,    (1945). 
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POWER 

Combined  with  Four  Speeds 
Forward  or  Reverse 


Moving  men  and  materials  quickly  to  and 
from  bridge  and  building  jobs  is  performed 
efficiently  by  Fairmont  Gang  Cars.  Inspections 
are  accelerated  by  Fairmont  Inspection  Cars. 
It  is  this  Fairmont  Performance  on  The  Job 
that  counts. 

RAILWAY     MOTORS,     INC. 

FAIRMONT,  MINN.,  U.S.A. 
FAIRMONT  RAILWAY  MOTORS,   LTD.,  TORONTO,   ONT.,  CANADA 

DISTRICT   SALES   OFFICES 
CHICAGO    •   NEW  YORK    •    ST.    LOUIS    •   WASHINGTON    •    FAIRMONT 
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A.  W.  Johnson,  Asst.  Engr..  Deleou  &  Gathers  Co.,   150  N.  Wacker  Dr.,  Chicago, 

(1942). 
H.  E.  Johnston,  Sales   &   Ser.    Engr.,   Dearborn   Chemical   Co.,    205   E.    42nd   St., 

New  York.    (1947) 
J.  E.  Kalinka,  Vice-Pres.,  Roberts  &  Schaefer  Co.,  130  N.  Wells  St..  Chicago,  ni., 

(1946). 

B.  D.    Keatts,    Reg.    V.-P.,    Intrusion-Prepakt,    Inc..    746   Union    Commerce    Bldg., 

Cleveland,    Ohio,    (1946). 
G.  D.  Kemler,  V.-P.,  B.  J.  Many  Co..  Inc.,  30  N.  LaSalle  St.,  Chicago,   (1946). 
M.    G.    Kirk,   Sales,   Pittsburgh   Screw   &   Bolt  Corp..   Box   1708,   Pittsburgh,    Pa., 

(1948). 
F.  H.  Kuhlmann,  Dist.   Mgr.,  Dearborn  Chemical  Co.,   1218  Oliver  St.,  St.  Louis, 

Mo.,    (1946). 

J.    W.   Lacey,   Gen.   Supvr.,   The  Oxweld   Railroad   Service   Co.,   230   N.   Michigan 
Ave..    Chicago.    (1946). 

C.  L.  LeDue,  Field  Sales  Mgr.,  Acorn  Refining  Co.,  Cleveland,  Ohio,  (1946). 

F.    M.    Lehrman,    Engr..    Reynolds   Metals   Co.   (Ry.    Suppl.    Div.),    64   E.    Jackson 
Blvd..   Chicago,    (1945). 

F.  Leypoldt,  Jr.,  Pres.,  Carbolineum  Wood  Preserving  Co.,  528  W.  Highland  Ave., 

Milwaukee,  Wis.,   (1945). 
E.  J.  Littleton,  Rep.,  Jennison-Wright  Corp.,  Granite  City,  111.,   (1948). 
J.    S.    Loeffler,    Sales,    Armco    Drain    Metal    Prod.,    Inc.,    4345    Lyndale    Ave.,    N. 

Minneapolis,    Minn..    (1948). 
L.  A.   Luther,   Serv.   Engr.,   Ingersoll-Rand  Co.,   1121  Hamilton,   Palo  Alto.   Calif., 

(1945). 

C.  A.  Lyon,  Dist.  Mgr.,  Master  Builders  Co.,  228  N.  LaSalle  St.,  Chicago,    (1945). 

D.  B.   Mabry,  Mgr.  Lbr.  Sales,   T.  J.  Mess  Tie  Co.,  700  Security  Bldg.,  St.  Louis, 

Mo..    (1948). 

B.  J.  Many,  Pres.,  B.  J.  Many  Co.,  Inc.,  30  N.  LaSalle  St.,  Chicago,    (1946). 

C.  L.  Martin,  c/o  H.  P.  Martin  &  Sons,  Box  475,  Owensboro.  Ky.,  (1946). 

W.    L.    McDaniel,    V.-P.,    Massey    Concrete    Products   Co.,    122    S.    Michigan   Ave.. 
Chicago,    (1945). 

E.  C.  McFadden,    Dist.   Mgr.,   Pittsburgh  Pipe  Cleaner  Co.,   11110  Longwood  Dr,. 
Chicago  43,   (1945) 

E.  J.   McGehee,   Vice-Pres.  &   Sales  Mgr.,  Koppers  Co.,   Inc.    (Wood   Pres.   Div.), 

700   Koppers   Bldg.,   Pittsburgh,   Pa.,    (1946). 

C.  A.  McTaggart,  State  Sales  Mgr.,  N.  &  S.  Dak.,  Armco  Drainage  &  Meal  Prod- 

ucts, Inc.,  705  National  Bank  Bldg.,  Sioux  Falls,  S.  D.,   (1946) 

G.  McVay,   Mgr.  R.  R.  Sales  Div.,  The  Ruberoid  Co.,  307  N.  Michigan  Ave.,  Chicago 
1,   (1937) 

F.  J.  Meyer,  Ch.  Engr.,  Ry.  Prod.  Div.,  Phila.  Steel  &  Wire  Corp.,  9  S.  CUnton 

St..  Chicago,  111.,   (1948). 
J.  Wallace  Miller,  Pres.,  W-M  Corp..  608  S.  Dearborn  St..  Chicago.    (1946). 
H.  K.  Mills,  Pres..  Zitterell-Mills  Co..  Webster  City,  Iowa,    (1946). 
J.  H.    Minton,    The    Minton    Construction   Co.,    Swetland    Bldg.,    Cleveland,    Ohio, 

(1946). 
H.  Montgomery,  Dist.  Mgr.,  The  Master  Builders  Co.,  1340  E.  6th  St.,  Los  Angeles. 

Calif.,    (1946). 
Z.  J.  Montgomery,  Arco  Co.   of  California,  Ltd.,  Los  Angeles.  Calif.,    (1945). 

G.  J.  Morris,  Dist.  Engr.,  Electric  Tamper  &  Equip.  Co.,  Ludington,  Mich.,   (1948). 
H.  M.  Morton,  Sales  Eng.,  R.  R.  Div.  Johns-Manville  Corp.,  1267  Architects  Bldg., 

Los  Angeles,    Calif.,    (1945). 
H.  Mull,  V.-P.  Sales.   Warren  Tool  Corp..  2119  Bankers  Bldg.,  Chicago.    (1946). 
J.   K.  Murdock,  Vice-Pres.,   The  Murdock  Mfg.   &   Supply  Co..   426  Plum   St.. 

Cincinnati.   Ohio.    (1946). 

L.  H.  Needham,  Vice-Pres..  The  Penetryn  System,  Inc.,  2294  Scranton  Rd.,  Cleve- 
land,   Ohio,    (1946). 

P.  A.  Orton,  Jr.,  V.-P.,  Orton  Crane  &  Shovel  Co..  608  S.  Dearborn  St.,  Chicago, 

(1946). 

G.   H.   Paris.   R.  R.   Repr.,   Portland   Cement  Assoc,   33   W.   Grand   Ave.,   Chicago, 

(1945). 
R.  Patterson,   Vice  Pres.,  Instrusion  Prepakt.  Inc.,  80  E.  Jackson  Boul.,  Chicago  4. 
(1946) 

D.  D.  Powers,  Sales  Engr.,   Dearborn   Chemical   Co.,    1101   Union   Central   Bldg., 
Cincinnati  2,  Ohio,   (1947) 

C.  C.    Rausch.    Asst.    Vice-Pres.,    Dearborn   Chemical   Co..   310    S.    Michigan   Ave., 
Chicago.   (1945). 
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INDUSTRIAL  ROOFING ~ 

SPECIALIZING  — RAILROAD  WORK 


INSTALLING    NEW    SHEATHING    and     BUILT-UP    ROOF 
ON  RAILROAD  MACHINE  SHOP   BUILDING 

R.  E.  FORSHEE  CO.,  Inc. 

2312  Florence  Avenue  Cincinnati  6,  Ohio 


The 

PENETRYN  SYSTEM 

Inc. 

Restoration  and   Protection  of  Masonry 


SHOTCRETE     RESTORATION     OF     PIERS,     ABUTMENTS, 
DAMS  and  TUNNELS 


PRESSURE  GROUTING  OF  MASONRY 
and   FOUNDATIONS 


ALL  PHASES  OF  PRESSURE 
CONCRETE  CONSTRUCTION 

Albany  Cleveland  Chicago 
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G.    H.    Redding,    Pres.,    Massey    Concrete    Products    Co.,    122    S.    Michigan    Ave., 

Chicago,    (1946). 
W.  T.  Reeves,  Const.  Engr.  Strl,  Steel  Dept.,  Robert  W.  Hunt  Co.,  172  W.  Jackson 

Boul.,  Chicago,   (1924) 
H.  E.  Robertson,  Mgr.,  The  Robertson  Co..  730  E.  Gage  Ave.,    Los  Angeles,  Calif., 

(1946). 
W.  O.  Robertson,  Div.  Sales  Engr.,  Armco  Drainage  &  Metal  Prod.,  Inc.,  Box  1657, 

Baltimore,   Md.,    (1946). 
J.  H.  Roth,  Sales  Engr.,  Buda  Co.,  492  So.  Marion  Parkway,  Denver,  Colo.,  (1947). 

D.  A.  Ruhl,  Sales  Engr.,  Tbr.  Structs.,  Inc.,  120  S.  La  Salle,  Chicago,  111.,  (1948). 
O.  C.  Rome,  National  Boiler  Washing  Systems,  80  E.  Jackson  Blvd.,  Chicago,  (1945). 

O.    M.    Saxton,   Dist.    Chgo.    Mgr.,    Timber    Structures,    Inc.,    120    S.    LaSalle    St., 

Chicago,    (1945). 
J.  M.  Scott,  The  Arco  Co.,   614  Delaware  St.,  Scranton,  Penna.,    (1945). 
J.  W.  Shoop,  Mgr.  R.  R.  Sales  Dept.,  The  Lehon  Co.,  4425  S.  Oakley  Ave.,  Chicago, 

(1945). 

F.  C.  Smith,  Fire  Insp.,  R.  R.  Dept.,  Marsh  &  McLennan,  Inc.,  231  So.  La  Salle  St., 

Chicago,  111.,  (1948). 

B.  S.  Snow,  Pres.,  T.  W.  Snow  Construction  Co.,  9  S.  Clinton  St.,  Chicago,  (1946). 

C.  E.  Soiithwick,  Factory  Repr.  HomeUte  Corp.,  (Port  Chester,  N.  Y.),  624  S.  Ander- 

son,  Los  Angeles,   Calif.,    (1945). 
P.   C.   Spears, Vice-Pres.,     General     Dredging    Co.,     Inc.,     2200     La    Fontain     St., 

Ft.   Wayne,   Ind.,    (1946). 
T.  R.  Stevens,  Sales  Engr.,  Tran.  Rock  Material  &  Engineering  Co.,  4016  Flad,  St. 
Louis  10,  Mo.,   (1947) 

G.  W.  Stierer,  Mgr.,  Structural  Steel  Dept.,  Robert  W.  Hunt  Co.,  175  W.  Jackson 

Blvd.,    Chicago,    (1946). 
L.   O.    Stratton,   Lloyds  Ry.   Supplies,   227   U.   S.   Natl.   Bank  Bldg.,  Denver,   Colo. 
(1947). 

W.  C.  Thatcher,  National  Boiler  Washing  Systems,  80  E.  Jackson  Blvd.,  Chicago, 

(1945). 
N.  Thompson,  V-P.,  Homelite  Corp.,  Port  Chester,  N.  Y.,    (1946). 
R.  N.  Tracy,  Div.   Engr.,   Armco  Drainage  Metal  Products,   Inc.,   P.   O.   Box  No. 

2170,   Denver   1,   Colo..    (1946) 
F.   W.  Truss,   Sales  Engr.,   Armco  Drainage   &   Metal  Prod.,   Inc.,   815  Ambassador 
Bldg.,    St.   Louis,    Mo.,    (1946). 

R.    G.    VandenBoom,   Pres.    &    Treas.,    Pacific   Union   Metal   Co.,    P.    O.    Box   2616, 

Terminal   Annex,   Los  Angeles,   Calif.,    (1946). 

R.  Wagner,  Roberts  &  Schaefer  Co.,  301  N.  Michigan  Ave.,  Chicago,  (1946). 

R.   W.   Walb,   Pres.,  General   Dredging   Co.,    Inc.,   2200   LaFontain   St.,   Ft.    Wayne, 

Ind.,    (1946). 
K.  J.  Weir,  W-M.  Corporation,  680  S.  Dearborn  St.,  Chicago  5,   (1940) 
B.  E.  Whipple,  Sales  Eng.,  Pacific  Union  Metal  Co.,  P.  O.  Box  No.  2616  Term.  Annex, 

Los   Angeles,   Calif.,    (1946). 

E.  R.    Wolf,    Sales    Engr.,    Marine    Engineering    &    Supply    Co.,    941    E.   2nd    St.. 

Los  Angeles,   Calif.,    (1946). 
B.    R.    Wood,    c/o   The    Master  Builders   Co.,    7016   Euclid   Ave.,    Cleveland,    Ohio, 
(1937). 

R.  W.  Young,  Jr.,  R.  W.  Young  Mfg.  Co.,  20  N.  Wacker  Dr.,  Chicago,    (1946). 
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Isefore  Repainting 


Old  Bridges  .  .  .  Investigate  the 
possibilities     of    the     Airco     Flame 
Cleaning   Process.   This   use   of   the 
^^^^^  oxyacetylene    flame    removes    rust 

and  scale  and  as  it  cleans  it  leaves  a  v/arm,  dry  surface,  conducive  to  a 
long-lasting  paint  job. 

Before  Erection  of  Bridges  .  .  .  Investigate  the  savings  in  steel,  time 
and  money  to  be  realized  from  the  use  of  arc  welding  of  structural  mem- 
bers in  the  shop  or  on  the  right-of-v/ay.  Arc  v/elding,  together  with  gas 
cutting  also  can  be  put  to  use  in  general  repair  work  on  bridges. 
For  further  details  write 


AIR    REDUCTION 

.   .  SERVING 


RAILROADS     FROM     COAST     TO     COAST 


GENERAL  OFFICES: 

60  EAST  42nci  STREET,  NEW  YORK  17,  N.  Y. 

Headquarters  for  Oxygen,  Acetylene  and  Other  Gases  .    .    .   Carbide   .    .    .   Gas  Welding  and 
Cutting  Machines,  Apparatus  and  Supplies  .  .  .  Arc  Welders,  Electrodes  and  Accessories. 


RepUce  Old  Trestles 
This  EasY,  Low-Cost  Way 


You  can  slash  maintenance  costs  and  eliminate 
fire  hazards  by  replacing  those  tired  old  trestles 
with  Armco  Multi  Plate  Pipe. 

It  is  easy  to  install  a  Multi  Plate  structure. 
The  pre-curved,  corrugated  metal  plates  arrive  on 
the  job  site  ready  for  quick  installation  by  an  un- 
skilled crew.  Just  assemble,  bolt,  and  then  back- 
fill directly  against  the  metal.  Only  a  few  days 
are  needed.  No  curing,  no  delays,  no  slow  orders. 

Plug  the  leak  in  your  maintenance  budget  by 
writing  today  for  complete  data  on  Armco  Multi 
Plate  Pipe.  Armco  Drainage  &  Metal  Products, 
Inc.,  3935  Curtis  Street,  Middletown,  Ohio. 


W^Qo 


^     ARMCO  MULTI  PLATE  PIPE 
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(ACTIVE  MEMBERS  ONLY) 

American  Railway  Engineering  Association 

W.  S.   Lacher 

Association  of  American  Railroads 

B.  L.  Robinson  A.   A.   Sirel 

Akron,  Canton  &  Youngstown  R.  R. 

D.  W.  Converse 

Atchison,  Topeka  &  Santa  Fe  Ry.  (System) 

L.   K.  Arnold  L.  E.  May 

R.    D.    Blsbee  E.  L.  Miczanko 

G.   A.   Brown  M.  E.  Peppin 

C.  O.    Coverley  E.  W.  Simpson 
A.  H.  Hansbury  W.  A.  Sweet 
L.  H.  Lewis  C.  L.  Tanner 
W.  F.  Martens 

Baltimore  &  Ohio  R.  R.  (System) 

J.  T.  Andrews  J.  H.  Lindsay 

J.   H.   Babbitt  E.  R.  McKee 

E.  H.  Barnhart  J.  G.  Miller 
J.  G.  Begley  J.  O.  Miller 
R.  D.  Bisbee                                            "  W.  O.  Nelson 

C.  D.  Burrows  M.  S.  Norris 

E.  J.  Clopton  H.  E.  Passel 
L.  A.  Cowsert  H.  M.  Patts 
H.  D.  Curie  W.  F.  Raley 

W.  E.  Dwy  H.  W.  Routenberg 

F.  A.  Ernst  F.  F.  Schilt 
W.  G.  Gillespie  O.  G.  Todd 

R.    W.    Gilmore  L.   W.    Watson 

H.  E.  Jackman  W.  M.  Wells 
L.   P.   Kimball 

Baltimore  &  Ohio  Chicago  Terminal  Ry. 

D.  J.  Evans  W.  Nuetzel 

Bangor  &  Aroostook  R.  R. 

C.  E.  Garcelon  W.  J.  Strout 

R.  H.  Morrison 

Bessemer  &  Lake  Erie  R.  R. 

J.   E.  Yewell 

Boston  &  Albany  R.  R. 

R.  V.  Wickman 

Boston  &  Maine  R.  R. 

J.    P.    Canty  H.  B.  Richardson 

J.  W.  Gannon,  Jr.  F.  R.  Spofford 

J.  J.  Healy  E.  B.  Ttmrtellotte 

C.   A.   Little  J.  J.  Winn 

Butte  Anaconda  &  Pacific  Ry.,  (Electric) 

R.  L.  Lewis 

Burlington-Rock  Island  R.  R. 

S.  K.  Autry 

Canadian  National   System 
CIncl.  Central  Vermont  R.  R.  and  Grand  Trunk  Western   Ry.) 

W.  T.  Brice  F.  J.  A.  Leinweber 

G.  R.  Fisher  G.  H.  Priest 

L.  M.  Frost  C.  J.  Shapland 

H.  C.  Halliday 
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Bates  &  Rogers  Construction  Corp. 

General  Contractors 

600   WEST   JACKSON    BOULEVARD 
CHICAGO 


All  Classes  of  Railroad   Construction,  Grading,  Bridges, 

Tunnels,  Track  Work,  Pile  Driving,  Dams,  Power  Plants, 

Industrial  Buildings. 


JOHN  D.  BOLTON  &  CO.,  INC 

Gunite  Contractors  for  More  than  a 
Quarter  of  a  Century 

SPECIALIST   IN   RAILROAD   WORK 

OFFICE    AND    WAREHOUSE 

910  Custer  Avenue        -:-         Evanston,   Illinois 

Telephones 
Chicago:  AM  bassador  2-5876      •      Evansfon:  UN  iversity  4-3120 
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Canadian  Pacific  Rj'. 

H.  T.  Lord  A.  Parisien 

E.  N.  Morin  E.   Patenaude 


G.  W.  Neal 


Chattahoochee  Valley  Ry. 


'  Central  of  Georgia   Ry. 

G.  W.  Benson  O.  S.  Youngblood 
L.  E.  Bowers 

Central  of  Vermont  Ry.   (See  Canadian  National  System) 

Chesapeake  &  Ohio  Ry. 

G.  A,   Allen  J.  E.  Heck 

W.  V.  Allen  R.  L.  Hecker 

H.  A.  Boehling,  Jr.  "          B.  J.  Howay 

W.    W.    Caines  M.  J.  Hubbard 

J.  G.  Carlon  h.  G.  Hull 

Fred  Dodson  F.   W.  Hutcheson 

C.  J.   Geyer  W.  A.  Hutcheson 

C.  F.  Gilbert  E.   B.   Jones 

W.  R.  Graham  P    L.   Koehler 

P.  D.  Haines  C.  E.  Sims 

H.  M,  Harlow  R.  P.  Wilson 
G.  F.  Hartman 

Chicago  &   Eastern  Illinois  Ry. 

R.  C.  Baker  I.  A.  Moore 

Chicago  &  Illinois   Midland  Ry. 

N.  E.  Peterson 

Chicago  &   North  Western  Ry. 

(Including  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry.) 

W.   F.   Armstrong  L.   R.   Lamport 

H.  L.  Barr  K.   Larson 

A.  E.  Bechtelheimer  (retired)  H.   M.   Link 

F.  N.  Budzenski  G.  A.  Linn 

A.  A.  Colvin  R.   P.   Luck 

B.  S.  Converse  H.   C.  Madson 
F.   W    Creedle  C.  R.  Malmberg 
H.  H.  Decker  (retired)  D.   A.   Manning 
A.  H.   Deno  P-  B.   Merwin 
L.  J.  Deno  B.   R.   Meyers 

J.  V.  Duchac  C.  E.  Miller  (retired) 

F.  Duresky,  Jr.  G.  Olson 

E.  M.  Enger  J    R-  Penhallegon 

C.  G.  Friets  L-  R-  Pennington 
L.   D.   Garis  O.  C.  Rhoades 

A.   Gerske  T.   S.  Ronan 

G.  W.  Hand  (retired)  J.  F.  Shanklin 
A.    R.    Harris  L.   C.    Smith 

H.  Heizenbuttel  (retired)  P-   V.   Thelander 

W.  H.  Huffman  E.  C.  Vandenburgh 

D.  H.  Johnson  J.  R-   Wenzel 

R.  D.  Kelly  B.   M.  Whitehouse 

M.  E.  Koenig  W.  Wilbur 

L.   C.   Winkelhaus 

Chicago  &  Western  Indiana  R.  R.  (and  Belt  Ry.  of  Chicago) 

J.   Ebbens  V.   V.   Holmberg 

A.  B.  Hillman  L-  J-   Lieser 

Chicago,  Burlington  &  Quincy  R.  R..  Colorado  &  Southern  Ry.,  and 
Ft.  Worth  &  Denver  City  Ry. 

R.  H.   Brandt  C.  A.  McColgin 

E.  J.  Brown  E.  W.  Moore 
A.  E.  Copeland  J.  E.  Nielson 
R.  P.  Cox  W.  C.  Oest 

F.  H.  Cramer  B.  C    Phillips 
W.  D.    Gibson  A.  D.  Reed 
A.   Guenther  A.  G.  Reese 
P.  F.  Huston  '     L    Seley 

P.  F.  Kuchera  J-  Walsh 


Advertisements 


105 


PUFF-NORTON  JACKS 


Powerful,  safe,  economical  DufF-Norton 
Jacks  withstand  rough,  hard  usage  for 
all  heavy  lifting,  lowering,  pushing  or 
pulling  jobs. 

Write  for  Catalog. 


AIR  MOTOR 
POWER  JACK 


THE  DUFF- NORTON  MANUFACTURING  CO. 

''The  House  That  Jacks  B///7^''  — PITTSBURGH  30,  PA. 

THE    WORLD'S     OLDEST     AND     LARGEST     MANUFACTURER     OF     LIFTING     JACKS 


ROBERT  W.   HUNT   COMPANY 

Engineers 

INSPECTION  -  TESTS  -  CONSULTATION 

Cement,  Concrete,  Chemical,  Metallurgical  and  Physical 
Laboratories 

Inspection  and  Tests  of  Structural  Steel,  Reinforcing  Steel 
and  Cement 

Supervision  of  Construction  and  Field  Inspection  of  Steel 
and  Concrete  Structures 

Inspection  and  Tests  of  Bridge  Machinery 

Supervision  of  and  Qualification  of  Welders 

Resident  Inspectors  at  the  Larger  Manufacturing  Centers 

San  Francisco     General  Offices  and  Laboratories      l':  ^""'l 

Los  Angeles  Hirmingham 

Portland  175  W.  JacksOIl  Blvd.,  Chicago  4  New  Orleans 

Seattle  Toronto 

Philadelphia  Pittsburgh  New  Yor^  London  Montreal 
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Chicago  Great  Western  R.  R. 

W.    H.    Freeman  R.  A.  Nelson 

Chicago,  Indianapolis  &  Louisville  Ry. 

R.  F.  Hill 

Chicago,  Milwaukee,  St.  Paul  &  Pacific  R-  R. 

M.  A.  Bost  BO.  Johnson 

I.  C.  Brewer  H.  G.  Johnson 

I.  C.  Burch  R.  W.  Johnson 

A.  B.  Chapman  H.  H.  Kruse 

H.   B.   Christiansen  S.  E.  Kvenberg 

L.  Christiansen  C.  V.  Lvind 

K.  L.  Clark  F.  O.  McGrew 

V.  E.  Engman  B.  J.  Ornbum 

L.  I.  Evans  R.  E.  Paulson 

W.  E.  Fuhr  W.   G.  Powrie 

F.  E.  Galvin                                 •  G.  P.  Slagle 

A.  M.  Glander  J*'.  M.  Sloane 

F.  F.  Homig  G.  R.  Webber 

Chicago,  Rock  Lsland  &  Pacific  Ry. 

W.  O.  Bruce  F.   W.  Thompson 

D.  W.  Isaacs  T.  J.  Webster 

J.  S.  Langston  F.  J.  Wirges 

Delaware  &  Hudson  R.  R. 

M.    A.    Clancy  O.   W.   Stephens 

W.  E.  Crounse  J.   L.  Varker 

J.  W.  Cummings  N.  H.  Williams 

J.  A.  Doyle 

Delaware,  Lackawanna  &  Western  R.  R. 

C.  T.  Kaier 

Detroit,  Toledo  &  Ironton  R.  R. 

J.  S.  Hancock  B.  Smart 

Duluth,  Missabe  &  Iron  Range  Ry. 

L.  Clapper 

Elgin,  Joliet  &  Eastern  Ry. 

F.  G.  Campbell  W.  G.  Mateer 

A.  G.  Borland  G.  P.  Lokotzke 

A.  C.  Hoyt  S.  H.  Shepley 

C.  A.  Hughes  H.  E.  Skinner 

A.  C.  Johnson 

Erie  Railroad 

P.  C.  Chamberlain  C.   A.  Murtaugh 

L.  Elower  W.  F.  Petteys 

W.  P.  Korwich  E.  W.  Scott 

F.  W.  Lichtenberger,  Jr.  C.  A.  Roberts 
W.  K.  Manning                                                           L.  A.  Rode 

Esquimau  &  Nanimo  Ry. 

A.  Hamill 

Florida  East  Coast  Ry. 

J.  H.  Morgan  J.  W.  Welch 

H.  Norris 

Galveston,  Houston  &  Henderson  R.  R. 

H.  E.  Smith 

Georgia  Railroad 

C.  E.  Phelps 

Grand  Trunk  Western  R.  R.  (See  Canadian  National  System) 

Great  Northern  Ry, 

B.  Hemstad  T.   J.   Martin 
W.  J.  Jerrow 

Gulf,  Colorado  &  Santa  Fe  Ry. 

G.  J.  Bass  G.  R.  Hunt 
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IRVING      Bridge      DECKING 

OPEN    MESH    STEEL   FLOORING 


Irving    Decking    on    Bridge    Over    Railroad — Rockville,    Allegany    County,    New   York 

LIGHTWEIGHT  -  STRONG  -  DURABLE  -  SAFE   -  ECONOMICAL 

CATALOG   ON   REQUEST 

IRVING  SUBWAY  GRATING  CO.,  INC. 

LONG   ISLAND  CITY   1,  N.  Y.  EMERYVILLE  8,  CALIFORNIA 


Space-Saving 
Coiling 
Upward 
Action ! 


MORE  EFFICIENT  DOORS  FOR  EVERY  RAILWAY  NEED! 

For  convenient,  easy-acting  doors,  plus  durable,  all-metal  protection,  spec- 
ify KINNEAR.  Any  size;  motor  or  manual  control.  Write  for  full  details! 
Tijr  I^IIJIJCAD  kktn  C t\  f*if*ories:  1 1 14  Fields  Ave.,  Columbus  16,  Ohio. 
inC    MnnCAK    IVlTg.    LO.    1742    fj^u.    Avenue,   San    Francisco   24,    Calif. 
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Gulf,    Mobile  &   Ohio  R.  R. 

H.   Bober  L.  F.  Rapier 

M.   D.   Carothers  R-  E.  Ventress 

F.  M.  Ginter  E.  G.  Wall 
R,  D.  Hellweg 

Illinois  Central  R.  R. 

L.  F.  Abrams  L    S.  Marriott 

W.  A.  Beringer  G.   E.   Martin 

M.  Block  R.  C.  Mathis 

T.   W.   Brown  W.  O.  Morris 

A.  E.  Burford  C.   H.   Mottier 

W.  R.  Burke  E.  L.  Parrish 

C.  M.  Chumley  F.  A.  Reed 

C.  H.  Crews  C.   E.   Russell 

P.  H.  Croft  E.  R.  Schlaf 

H.  E.  Graham  E.  F.  Snyder 

M.  Johnson  (retired)  H.    D.    Walker 

H.  C.  Little  L.  H.  White 

Illinois  Terminal  R.  R. 

L.    M.    Firehammer 

Indiana  Harbor  Belt  R.  R.  (and  C.  R.  &  I.  R-  R.) 

C.   A.    Smith 

Kansas  City  Southern  Ry. 

A.   N.   Reece 

Lake  Superior  &~  Ishpeming  Ry. 

A.  Wiitala 

Lehigh  &  New  England  R.  R. 

G.  T.  Steidel  H.   C.   Tunison 

Lehigh  Valley  R.  R. 

W.   p.   Clark  H.  A.  Wistrich 

Louisiana  &  Arkansas  Ry. 

W.   C.   Borchert 

Louisville  &  Nashville  R.  R. 

W.    J.    Mahoney  J.   M.   Salmon.   Jr. 

G.  R.  Sproles 

Maine  Central  R.   R. 

H.  J.  Aliberti  R.  N.  Snow 

W.  Lampson 

Michigan  Central  R.R.  (See  N.  Y.  System) 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  R.  R. 

E.   E.  Foster  A.  S.  Krefting 

J.  P.  Gannon  V.  E.  Olson 

W.  R.  Jacobson 

Minneapolis  &  St.  Louis   Ry. 

J.  M.  Gustafson 

Minnesota  Transit  Co.   (and   St.  Paul   Union  Depot   Co.) 

N.  F.   Podas 

Missauri-Kansas-Texas   Lines 

C.  P.  Cummings  Cl.L.  Stale: ■ 

V.  T.  Huckaby 

Missouri  Illinois  R.  R 
R.  J.  Bruce 
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Remember  That  Good  Old  4  Unit? 

Some  old-fashioned  ideas  can't  be  beat.  For  instance— 
the  4  UNIT  shingle.  That's  why  TOWN  and  COUNTRY 
is  a  giant  weight  4  UNIT  shingle.  290  lbs.— triple  roof 
coverage— only  3%"  weather  exposure.  Won't  blow  up. 
Maximum  roof  protection.  The  best  for  railroad  buildings. 


{\i^ 
^ 


MULE-HIDE 


THE    LEHON    COMPANY         CHICAGO   9,    ILL. 


/^^^/Af  TRPES  AND  RULES 


CHROME  CLAD  Steel  Tapes— 
The  exclusive  Lufkin  develop- 
ment— jet  black  markings  on 
satin  chrome  white  surface,  ac- 
curate, durable,  easy  to  read. 
See  them  at  your  dealers. 


WRITE  FOR  FREE  CATALOG 


^kQ\HfK^,  MICH.  NEW  YORK  CITY 
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Missouri  Pacific  R.  R. 


J.   L.   Anderson 
W.   H.   Begeman 
O.  H.  Blankenship 
W.  H.  Bunge 
R.  E.  Caudle 

A.  B.  Chaney 
P.  B.  Collier 
E.  F.  Cook 

B.  Cooper 

C.  R.  DuBose 
H.  E.  Ezzel 

C.  U.  Faircloth 
J.   M.   Giles 
A.  A.  Hampton 
M.    J.    Harp 
P.    W.    Hofstetter 
W.  A.  Huckstep 


J.  J.  LaBat 

C.  W.   Laird 
W.  A.  Langford 
E.  L.   Mason 

L.   Mayfield 
W.  R.  Meeks 
E.    I.   Nelson 
E.  Park,  Jr. 
L.  A.  Schaefer 

D.  E.  Schreiber 
J.  R.  Showalter 
W.  B.  Stames 
S.  R.  Thurman 
G.  Walker 

G.  P.  Walker 
H.  Wrights 


Monogahela  Connecting  R.R. 

W.  M.  Warso 

Nashville,  Chattanooga  &  St.  Louis  Ry. 

S.  H.  Hailey 


New  York  Central  System 


A.  Anderson 
H.  F.  Bird 
E.    H.    Blewer 
G.  V.  Coffey 
P.  E.  Dale 

C.  Eisele 

G.  B.  Davis 
H.  E.  Davis 
J.  Galbraith 
J.  A.  Hanson 

D.  P.  Kinzel 
J.  A.  Lewis 


J.  F.  McCay 

B.  W.  Merrill 
L.  R.  Morgan 
G.  E.  Robinson 

C.  R.  Taggart 
E.  E.  Tanner 

E.   R.  Tattershall 
E.  H.  Weaver 
O.  C.  Wentling 
J.   W.   Westwood 
J.  C.  White 


New  York,  Chicago  &  St.  Louis  R,  R. 

E.  W.  Singer 

New  York,  New  Haven  &  Hartford  R.  R. 

B.  J.  Furniss  G.  M.  Ryan 

A.  D.  Gillis  C.   E.   Smith 

H.  W.  Jenkins  L.   J.   Tetreault 

New  York,  Ontario  &  Western  Ry. 

E.   J.   DeWitt  C.  Owens 

Norfolk  &  Western  Ry. 

A.  C.   Tinsley 

Northern  Pacific  Ry. 

A.  F.  Ainslie  C.  N.  Overdahl 

R.  W.  Humphreys 


P.  X.  Simpson 


Ontario  Northland  Ry. 


T.  D.  Saunders 


B.  F.  Manley 


R.  J.  Lorber 


Pacific  Electric  Ry. 


Peoria  &  Pekin  Union  Ry. 
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MASSEY 

CONCRETE  PRODUCTS  CO. 

122  S.  Michigan  Ave.  Chicago  3,  III. 


SALES  OFFICES 

New   York,    50   Church   St. 

Atlanta   3,    1104  Candler   BIdg.  PLANTS 

Birmingham,    Ala.  Melbourne,    Ky. 

Chicago,    III.  Minneapolis,    Minn. 

Kansas  City,  Kans.       New  Brunswick,  N.  J. 

Precast  Piles  —  Bridge  Deck  Slabs 

Culvert  Pipe  —  Relay  Houses 

Battery  Boxes  —  Wells         ^ 

Signal   Material 

Cribbing 


NATIONAL  BOILER  WASHING  SYSTEMS 

Boiler  Washing  Systems 
for  Locomotive  Boilers 


The  Gale  Locomotive  Drafter 
for  Drafting  Locomotives 


Water  Softening  and  Treating  Systems 


Pre-Steaming  Systems 


All  Classes  of  Pipe  Work 


RAILWAY  EXCHANGE  BUILDING 
CHICAGO  4,  ILL. 
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Pennsylvania  R.  R. 


T.  J.  Atkinson 
J.  J.  Brandimarte 
W.  D.  Conrad 
H.   M.   Dick 
W.  R.  Ganser 
H.  P.  Greene 
C.   G.   Hill 
J.  A.  Jorlett 
W.  G.  Kemmerer 
J.  W.  N.  Mays 


J.  D.  Moore,  Jr. 
G.  H.  Perry 
T.  W.   Pinard 
R.  G.  Preston 

C.  A.   J.   Richards 

D.  C.  Todd 
J.  F.  Towney 
W.   B.   Warfield 
R.  A.  Westergren 


Port  Everglades   Belt   Line   Ry. 

F.  J.  Stewart 


The  Pullman  Company 


C.  R.  Harding 


Railway  Age  —  Railway  Engineering  and  Maintenance 

C.   M.  Burpee 
M.   H.   Dick 
N.  D.  Howard 
H.    E.    Michael 


F.    W.   Smith 

W.   L.   Turner.   Jr. 

J.   S.  Vreeland 


Railway  Engineering  and  Maintenance  Cyclopedia 

R.   E.   Dove 


C.  E.  Bingaman 
W.  B.  Konkle 
F.  H.   Siegfried 
J.  W.  Stutzman 


Reading  Conrpany 


R.  S.  Templin 
J.  A.  Walsh 
D.  E.  Weidner 


Richmond,  Fredericksburg  &  Potomac  R.  R. 

E.  M.  Hastings 

San  Diego  &  Arizona  EJastern  Ry. 

C.  M.  Eichenlaub 


Sand  Springs  Ry. 


C.  O.  Nuckolls 


St.  Louis  San  Francisco  Ry. 

A.  L.  Burleson  A.  N.  Matthews 

K.  Fousts  J.  W.  McDonald 

J.  Inmann  W.  H.  Pry  or 

V.  L.  Leek  C.  E.  Wallace 


St.  Louis  Southwestern  Ry. 


E.    L.    Farmer 
J.  R.  Leguenec 


W.  V.  Parker   (retired) 
J.  Summer 


Y.   C.  Beam 
R.   L.   Collum 
L.  M.  Hartley 
J.  V.  Inabinet 
J.  U.  Martin 


Seaboard  Air  Line  Ry. 


R.  L.  Norton 
C.  E.  Schofield 
J.  F.  Warrenfells 
J.  P.  Witherspoon 


R    L.   Fox 
R.  R.  Gunderson 
A.  C.  Jones 
G.  M.  Ketchie 
C.  L.  Moser 
C.  R.  Pritchard 


Southern  Ry. 


R.   T.   Rumbold 

G.    L.    Sitton 

R.  H.  Snyder 

H.    L.    Veith 

T.   M.  VonSprecken 

R.  Wall 
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DOUBLE  EXTRA  HEAVY 

HAND -MADE 

TACKLE  BLOCKS 

•    Steel   Blocks  for  wire  cable. 

•   Wood  Blocks  for  Manila  rope. 

W.  W.  PATTERSON  COMPANY 
54  Water  Street,  Pittsburgh,  Pa. 


r 


WARREN  TOOL  CORP. 

GENERAL   OFFICES         .         .         .         WARREN,  OHIO 
GENERAL  SALES  OFFICES  .  105  W.  ADAMS  ST.,  CHICAGO  3,  ILL. 


Manufacturers  of  the 

Famous  Line  of 
Devil  Tracic  Tools  and 
Flex -Toe  Claw  Bars 
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Membership  By  Roads 


Southern  Pacific  Company 


H.   I.   Benjamin 
R.    B.    Carruthers 
T.  M.  Cawthon 
S.  L.  Chapin 
G.  W.  Cobb 
J.  Conley 
M.    Cronin 
R.   DeArmond 
H.  R.  Demmon 
J.  P.   Dunnagan 
C.  Fest 
E.  U.  Gogl 
J.  L.  Gorrie 
C.  A.  Hackett 
E.  H.  Haase 
W.   C.   Harman 
M.  S.  Harwood 
H.  R.  Herrick 
V.  W.  Hutchings 
T.  E.  Jackson 
L.  E.  Lyon 
J.  McCaffery 


A.   A.   McDermott 
P.  F.  McNally 

F.  M.   Misch 

T.  D.   Osboume 
L.  E.  Peyser 
A.   PfeifEer 
W.   J.   Phillips 

G.  W.  Rear.   Jr. 
D.   T.   Rintoul 
N.  R.  Robinson 
J    R.   Safley 

P.  J.  Scherer 
F.  Shobert 
J.  Smith 
L.  L.  Smith 
W.  Stoneman 
J.  A.  Strouss 
D.  E.  Tracy 
J.  D.  Trulove 
A.  E.  Tupper 
S.   White 


Terminal  R.  R.  Association  of  St.   Louis 

A.   Chinn 


Texas  &  New  Orleans  R.  R. 


H.  A.  Hunt 
W.  H.  Rainey 
B.  M.  Stephens 


N.  R.  Tucker 
W.  T.  WilUams 


Texas  City  Terminal  Ry. 


H.    O.    Wray 


Texas  &  Pacific  Ry. 


W.  J.  Savage 


Union  Pacific  R.  R. 

W.  A.  Batey  (retired)  H.  M.  Buell 


J.  W.  Carter 


Virginian  Ry. 


C.  W.   Gabrio 


Wabash  R.  R. 

F.  C.  Huntsman  R.  E.  Wait 

Western  Maryland  R.  R. 

H.   C.   Aaron  G.  H.  West 

J.  L.  Dougherty 


University  of  Minnesota,  Institute  of  Tech. 

T.  R.  Klingel 


Advertisement 
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COMPRESSION 
RAIL  ANCHORS 


Especially  suited  for  dependable  two-way  holding  of 
rail  on  bridges  and  viaducts. 


THE  RAILS  CDMPAlVfY 

178     GOFFE     STREET 
NEW  HAVEN  11,  CONN. 


CHICAGO,  ILL. 


HOBOKEN,  N.  J. 


ST.  LOUIS,  MO. 


116  List  of  Exhibitors 


Bridge  and  Building  Supply  Men's  Exhibit 

Following  is  a  list  of  members  of  the  Bridge  and  Building  Supply 
/•Ten's  Association  that  participated  in  the  joint  exhibit  held  during  the 
conventions  of  the  Bridge  and  Building  and  Roadmasters  Associations: 

Air-Reduction  Sales  Company,  New  York 

American  Lumber  &  Treating  Co.,  Chicago 

American  Structural  Products  Company;  subsidiary  of  Owens-Illinois 
Glass  Company,  Toledo,  Ohio 

Armco  Drainage  &  Metal  Products,  Inc.,  Middletown,  Ohio 

Chain  Belt  Company,  Milwaukee,  Wis. 

Chicago  Pneumatic  Tool  Company,  New  York 

Dearborn  Chemical  Company,  Chicago 

*    Duif-Norton  Manufacturing  Company,  Pittsburgh,  Pa. 

Fabreeka  Products  Company,  Inc.,  BDston,  Mass. 

Fairmont  Railway  Motors,  Inc.,  Fairmont,  Minn. 

Harrop  Chemical  Company,  Chicago 

Homelite  Corporation,  Port  Chester,  N.  Y. 

Independent  Pneumatic  Tool  Company,  Aurora,  111. 

.Ichns-Manville  Sales  Corporation,  New  York 

Koehring  Company,  Milwaukee,  Wis.. 

Koppers  Company,  Inc.,  Pittsburgh,  Pa. 

Lehon  Company,  Chicago 

Massey  Concrete  Products  Company,  Chicago 

Master  Builders  Company,  Cleveland,  Ohio 

Mine  Safety  Appliances  Company,  Pittsburgh,  Pa. 

Modern  Railroads  Publishing  Company,  Chicago 

Overhead  Door  Corporation,  Hartford  City,  Ind. 

Oxweld  Railroad  Service  Company,  Chicago 

Railroad  Products  Company,  Cincinnati,  Ohio 

Rails  Company,  The,  New  Haven,  Conn. 

Railway  Engineering  and  Maintenance,  Chicago 

Railway  Purchases  and  Stores,  Chicago 

Reade  Manufacturing  Company,  Jersey  City,  N.  J. 

Rust-Oleum  Corporation,  Evanston,  111. 

Timber  Engineering  Company,  Washington,  D.  C. 

United  Laboratories,  Inc.,  Cleveland,  Ohio 

Warren  Tool  Corporation,  Chicago 
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Ike  £ad  Woi^ 

IN      RAIL      JOINT      PROTECTION 


It's  so  easy  to  be  certain  of  sealed-in  protection  for 
rail  joints.  First  apply  NO-OX-ID  "A"  Special  to 
rail  ends,  angle  bars,  and  track  bolts.  After  the  joint  is 
assembled,  plug  open  ends  of  bars  with  new  NO-OX-ID 
Joint  Bar  Filler.  Metal  loss,  due  to  abrasion  and  corrosion, 
stops.  Sand  and  grit  are  excluded,  underfilm  corrosion  is 
inhibited.  The  entire  joint  assembly  is  sealed  against  mois- 
ture, cinders,  brine  .  .  .  all  corrosion  accelerators.  Send  for 
descriptive  circular  with  complete  information. 


^ta/ifonv 


DEARBORN     CHEMICAL     COMPANY 

310  South  Michigan  Avenue,  Chicago  4,  Illinois 
New  York   •    Los  Angeles    •    Toronto 
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SPECIFY  TORRINGTON  BEARINGS 
FOR  MOVABLE  BRIDGES 


Typical  are  the  Torrington  Besriags 
for  the  vertical  lift  span  of  the 
Lewistoo  -  Clarkston  Bridge.  Each 
lift-sheave  employs  two  Radial  Roller 
Bearings,  capacity  1,42  9,000  lbs.,  and 
a  Thrust  Roller  Bearing,  capacity 
170.000  lbs. 


Because  of  the  exceptionally  high  loads 
encountered,  the  design  and  manufac- 
ture  of  anti-friction  bearings  for  mov- 
able span  bridges  present  unusual  and 
specialized  problems.  Torrington's 
Bantam  Bearings  Division  is  thor- 
oughly familiar  with  this  type  of  bear- 
ing application  and  has  successfully 
equipped  a  variety  of  the  country's 
largest  movable  span  bridges.  Consult 
Torrington's  Bantam  Bearings  Divi- 
sion on  your  bearing  problems  and 
profit  by  our  wide  experience  in 
designing  and  building  to  specific 
requirements. 

The  Torrington  Company    •     Bantam  learings  DIvtsioN 
South  Bend  21,  Indians 


TORRINGTON  BEARINGS 


SPHERICAL  ROLLER 


STRAIGHT  ROLLER     •    TAPERED  ROLLER 
NEEDLE     •     BALL 


